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CAMA RO 

DRAGSTRIP, 


DYNQAND 
1500-MILE 
ROAD TRIP 


Prehistoric 
Power! Jon Kaase 
Built This 400ci 
% FordY-Blockto 
Make Almost 600 
HP-Enough to Win 
the Vintage Class and 
Terrorize the Other Builders 
at This Year’s Engine 
Masters Challenge. 
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MUSCLE CAR, 
VINTAGE, 

and ls Engines 

DYNO TESTED 

DON’T EVEN THINK ABOUT BUYING OR BUILDING 
YOUR NEXT ENGINE UNTIL YOU READ THIS! 


FOR 2016 DYNO TEST 


101-OCTANE 

RACE GAS 


CAM & LIFTER 

SCIENCE 


WHERE IT ALL BEGAN 







EVERYTHING YOU NEED 
IS EVERYTHING WE’VE GOT 



Chevrolet Performance is a 
proud sponsor of the Hot Rod 
Engine Masters Challenge 



Green-light your project car with parts, components, and accessories from Chevrolet Performance. Designed, 
engineered, tested, and backed by Chevrolet,* our extensive portfolio of factory-engineered crate engines, 
transmissions, vehicle-specific parts, and powertrain components is sure to heighten the personalization, 
performance, and capability of your Chevrolet. FOR OUR COMPLETE PERFORMANCE PARTS COLLECTION, VISIT 
CHEVROLET.COM/ 


‘Some accessories are from an independent 
supplier. GM-licensed and associated 
accessories are covered under the accessory- 
specific manufacturer’s warranty and are 
not warranted by GM or its dealers. GM is 
not responsible for the safety or quality of 
independent supplier alterations. ©2016 
General Motors. All rights reserved. The marks 
appearing in this ad are the trademarks or 
service marks of GM, its subsidiaries, 
affiliates, or licensors. 









TRANSMISSIONS 


Shift gears with confidence and get the 
power to the ground with a range of factory- 
engineered transmissions perfectly paired to the 
torque output of your engine. 


ENGINES 

Get moving with an impressive 
lineup of engines from Chevrolet 
Performance. From small- and 
big-block V8s to LS-series and 
Connect & Cruise packages-which 
include engine, transmission, and 
other key components-you’ll find 
engines that adhere to the same rigorous 
standards as production-vehicle parts. 



FIND NEW ROADS 


From the all-new 2016 Camaro to the track-bred 
Corvette Z06 and tough-as-nails Silverado, Chevrolet 
Performance offers an array of vehicle-specific parts to 
enhance the performance and style of your ride. 


COMPONENTS 

A powerful engine and transmission are just part of the equation. 
To get your car moving and complete your project, Chevrolet 
Performance offers a wide variety of vehicle components to finish 
the job right. 


VEHICLE-SPECIFIC PARTS 
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YOUR LINC TO OPPORTUNITY 
STARTS AT LINCOLN TECH 

For the jobs employers are projected to add by 2022* 



Automotive Technology Diesel & Truck Technology 

CNC Machining & Manufacturing Technology Welding Technology 
Collision Repair & Refinishing Technology Heavy Equipment Technology 


MORE THAN 160,000 

AUTOMOTIVE TECHNICIANS 

MORE THAN 75,000 

WELDERS 

MORE THAN 50,000 

DIESEL AND TRUCK TECHNICIANS 

MORE THAN 41,000 COMPUTERIZED 
MANUFACTURING PROFESSIONALS 

MORE THAN 35,000 

COLLISION REPAIR PROFESSIONALS 

MORE THAN 32,000 

HEAVY EQUIPMENT PROFESSIONALS 


LINCOLN TECH 

America's Technical Institute 


call 800-677-1768 VISIT LincolnTech.edu 

Offkhl Udmkd Uh—I of Q lu.> f LincoInGroupofSchools ^0 @LincolnTech 


These figures represent national career projections and can be found at careeronestop.org, for the years 2012-2022. 

For consumer information visit www.LincolnTech.edu. Programs vary by campus at Lincoln College of Technology and Lincoln Technical Institute. 


135281015-4902 





HOTROD.COM EVERYDAY 




Contents 


ON THE COVER: 

It’s been 50 years since HOT ROD featured a Ford Y-Block on the cover, but 
when Jon Kaase Racing Engines built this one to go up against the School of 
Automotive Machinists' Poly 318 ( shown above ) for the 2015 AMSOIL Engine 
Master Challenge, we knew it was time to rectify that oversight. Jonathan Klein 
(@jk69erboy on Instagram) summed up our feelings exactly when he wrote on 
our Instagram page, “So much for buying blocks for $100 anymore.” Photo by 
Brandan Gillogly. 



10] Evolving an Icon 

14] HOT ROD’S First Dyno Test 

16] America’s New200-MPH Helicopter 

20] HOT ROD Archives: Cam Swaps and CARtoons 

22] Comedian Jeff Dunham: No Laughing Matter 

24] Top Hot RoddingTrends for 2016 

34] Engine Masters Challenge 

54] Everything You Want to Know About Race Gas 

56] HOT ROD’S First Drag Weekend 

70] 2016Camaro: Dyno, Drag, andl, 500-Mile Test 


76] 15 Things You Need to Know About the GT350 
78] We HammerChevy’s New350ci Small-Block 

91] 88-MPH Speeding Ticket 

92] The Ugliest 1980s American-Car Styling Ever Got 
94] New Technique For Lashing Hydraulic Lifters 
96] No Clash! How to Properly Shim a Starter Motor 
106] Whereto Mount Disc-Brake Calipers 

114] Freiburger’s World 


CONNECT WITH US: HOTROD@HOTROD.COM & Q 





HAGERTY 

FOR PEOPLE WHO LOVE CARS' 


There's a reason more people trust Hagerty with the cars they love. 

We make the experience of owning classics better, with insurance, valuation 
tools, an award-winning magazine and more-all created by people who share 
your passion for cars. 


Drive with us. Hagerty.com | 877-922-4036 


no# • o 


Hagerty determines final risk acceptance. All coverage is subject to policy provisions and availability. Hagerty is a registered trademark of The Hagerty Group, LLC. ©201 5 The Hagerty Group, LLC. 
All auto make and model names and logos are the property of their respective owners. The third parties featured are not sponsors of Hagerty or any of its products or services. 
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SHOP BY VEHICLE OR TALK TO AN EXPERT 
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Evolving an Icon 



[The 2016 
Camaro's chief 
engineer, Al 
Oppenheiser, 
has done the 
automotive 
equivalent of 
getting Led 
Zeppelin back 
together— and 
making them 
sound better 
than ever 
before. 


Its risky to mess with hot rod 
nostalgia. Our memories of past 
loves are always more polished 
and powerful than the real- 
ity that really was. And when 
the nostalgia you’re trying to 
recreate is shared by a group as 
passionate as ponycar lovers, 
those challenges become more 
daunting. 

So when Motor Trend 
announced the new Camaro 
SS was its Car of The Year for 
2016 — a rare moment when 
HOT ROD agrees with our 
younger brother — I’ve got to 
hand it to Chevy. Reimagining 
a car as popular as the first-gen 
Camaro into a modern success 
isn’t easy, especially when the 
only spec Chevy could carry 
over was the customers’ passion. 

How did Chevy do it? It 
brought together a team of 
first-gen Camaro owners and 
lovers. Chief amongst them 
Al Oppenheiser, the Camaro’s 
head engineer — a guy with a 
1968 Camaro convertible in his 
garage. Passionate cars are his 
comfort zone. 

The night Oppenheiser’s 
team won Motor Trend’s award, 

I asked him what it was about 
Camaro that was cool in 1969 
and is still cool today. The 
answer was easy for him. “The 
DNA comes from the car’s 
beautifully styled long dash-to- 
axle and strong rear shoulder,” 
he said. That, and the car was 
“meant to be something you 
could get in after a hard day of 


work and go out and tear up the 
track or country roads.” 

Oppenheiser acknowledges 
that’s not a relationship that just 
Chevy owners look for: “I know 
our friends over in Dearborn 
have the same thing with Mus- 
tang. It’s this thing that people 
name [their cars], and make 
them part of their family.” 

When I asked him if it was 
harder to engineer the fifth-gen 
or sixth-gen Camaro, he said 
it was tougher to bring the car 
back. “When we brought out 
the fifth-gen car at the North 
American Auto Show in 2006, 
we had no idea; we didn’t clinic 
it because everyone would’ve 
known what it was.” That was 
the day that Chevy literally 
held a car cruise inside Detroit’s 
Cobo Hall with Bob Lutz and 
even Roger Penske on hand to 
add to the energy. 

“So we went on the expertise 
of people like Ed Welburn and 
Mark Reuss, and everybody 
that had an involvement in the 
fifth-generation concept car. 
What we learned in the fifth-gen 
was that Chevy people will buy 
the Camaro and Ford people 
will buy the Mustang — it’s those 
other people that you’ve got to 
capture, and how you do that 
is with upping your game with 
technology,” hence the 2016. 

I think Oppenheiser’s right on 
the money about that, whether 
you’re doing an automobile, a 
movie, or a magazine. 

MHOTROD.COM David-Kennedy 


IN MY 
OPINION 


Great Quote 

“The work of 
the individual 
still remains 
the spark that 
moves mankind 
forward.” 

— Igor Sikorsky 

Transmission 

Choices 

I've had a 
4L80E auto- 
matic transmis- 
sion on my desk 
for the last 
two weeks. It's 
been sitting 
here while I 
figure out a 
shift-linkage 
for my latest 
project. I stare 
at it between 
stories and find 
myself wonder- 
ing if I’ll ever 
buy another 
manual. Now 
that automat- 
ics are the 
performance 
option, buying 
a six-speed car 
means you got 
the slow one. 
The problem is, 
autos are no fun 
to drive. Some- 
body needs to 
fix that. 

Drag Weekend 
(West) 

You’ll read 
about HOT 
ROD'S first Drag 
Weekend in 
this issue, and 
you'll want to 
join us for the 
next one: April 
1-3,2016, in 
Arizona. Go to 
HOTROD.com/ 
Events to regis- 
ter. Drag Week 



2016 will follow 
its usual format 
in September, 
and then we’ll 
add a second 
Drag Weekend 
(East) event in 
the fall. Stay 
tuned. 


Farewell 

To Assistant 
Art Director 
Carlo Anacta, 
who's moving 
on to another 
job. HOT ROD 
thanks you for 
the hard work! 



> HOTROD.COk Brandan-Gillogly 

We recently got 
back from the 
Performance Rac- 
ing Industry Show 
in Indianapolis. 

On display was 
just about every 
machine you’d 
need to build a 
car from scratch, 
k including the 
engine block. 
There was also 
one of every kind 
of race car you 
could think of. It’s 
pretty much three 
days of milling 
around the best 
garage ever. 


M HOTROD.COM/Elana-Scherr 

We've entered a 
rare rainy season 
in California. 
Guess how many 
of my cars have 
both working 
defrosters and 
windshield wip- 
ers. Hint: The 
correct number is 
not any. 



MIHOTROD.COM/Thom-Taylor 

I love Ford Motor 
Company, but I 
don't know how I 
feel about them 
going to the 
Dark Side and 
hooking up with 
Google’s anti-car 
autonomous car 
program. Electric 
cars are bad, but 
this might be 
going too far for a 
company striving 
to make driving 
fun. 
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All eyes on the vehicle, please. 

A well-built, customized car requires nothing 
less than the ultimate in planning and precision 
raftsmanship. And when the planning stops and 
the building starts, for the best results, start with 
products from Sawblade.com. 

Our name says it all 

In addition to carrying a wide variety of circular, 
reciprocating, hole, and band saw blades, along 
with a full range of fluids to keep things running 
smoothly, we also feature a complete line of Trajan 
Saws - 1 5 different models. We're confident you'll 
find each one a "cut above" comparable machines 
in both price and performance, and our blades, the 
perfect complement to them. 

Driving the saw blade industry 

As fast as we're lapping the competition, we're not 
putting on the brakes anytime soon though. With 
the friendliest customer service, industry knowledge, 
and unparalleled expertise in the business, along 
with free delivery on all orders over 1 50.00, our goal 
is to give your shop the inside track, and get you to 
the finish line smarter and faster. Visit us online or 
give us a call, and let's get started today. 


SAWBLADE*CCM* 

mmmmmmmmmm run lean 


800.754.6920 



THREE DAYS OF RACING, TWO GREAT TRACKS, 

ONE EPIC WEEKEND! 



COME COMPETE WITH THE 
FASTEST STREET-LEGAL 
DRAG-RACE VEHICLES 
IN THE WEST! 

MARCH 31 - APRIL 3 


PRE-REGISTER 


»TO RACE & FOR 
MORE DETAILS VISIT 
HOTROD.COM/EVENTS 


MARCH 31 APRIL 1 


TECH DAY 

WILD HORSE PASS 
MOTORSPORTS PARK 

CHANDLER, AZ 


RACE DAY 1 

WILD HORSE PASS 
MOTORSPORTS PARK 

CHANDLER, AZ 









DRIVE IT. RACE IT. LIVE IT. 


ON DEMAND 


EXCLUSIVE FIRST LOOK AT EVERY 
NEW EPISODE OF ROADKILL ONLY 
ON MOTOR TREND ONDEMAND 
ONLY $5. 99/ MO 


WHERE IT ALL BEGAN 


Spreading the DynoRdigion 



Iff HOT ROD Archives 


Today it’s hard to imagine 
not having access to a 
dynamometer to determine 
true horsepower and whether 
your engine will hold up 
before jaunting 1,000 miles to 
Bonneville, only to blow it up 
on the first pass. When HOT 
ROD started in 1948, dynos 
were very exotic. It only took 
four issues (April 1948) before 
HOT ROD was filling readers 


in and singing the praises of 
dyno testing. 

In an article by Kenneth Har- 
mon, better known as Kenny 
Harmon of Harmon and Col- 
lins fame, he spread the word 
on the merits of dyno testing. 
That included sage advice like, 
“Attempting to develop or tune 
an engine without a dynamom- 
eter is time consuming and not 
too conclusive,” and, “Three 


days on the dynamometer is 
worth three years at the Lakes.” 
Harmon was speaking from 
experience, as he had a dyno 
at his shop to test his own 
cams and also race engines like 
the lakes engine he initially 
dyno’d at 147 hp for the article. 
By weeks end, Harmon had 
wrung almost another 50 hp 
out of it. As he stated, “Will 
some builders pooh-pooh the 


dynamometer? We think so. But 
they had better stand back out 
of the draft!” 

Though shots of Harmons 
dyno don’t exist, we do have this 
great shot of Edelbrock’s first 
dyno, its 200hp Clayton unit in 
1949, with Edelbrock techni- 
cians Bobby Meeks (left) and 
Fran Hernandez (right) testing a 
“full house” Ford flathead. 

> HOTROD.COM/Thom-Taylor 
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DEVOTED TO PROTECTION: 


When it comes to keeping the car you love 
safe, there's a motor oil that offers the 
world-class performance you demand. 
AMSOIL shields your automobile with 75% 
more engine protection against horsepower 
loss and wear than required by a leading 



industry standard*, extending the life of vital 
components like pistons and cams. To learn 
more about why enthusiasts hold us in such 
high regard, visit amsoilprotects.com. 

"Based on na*pm>t*r* tesanp of AMSOtL S/gnetuf SOTM 5WJQ etASTM 07220 « 
nquntd by API SN «pecf#c*oon 




Call of go online 
for out FREE 
Factory Direct 
Retail Catalog 

1866 - 238-4226 




RODDIN’@ RANDOM 






-> The fuselage has a titanium frame underneath 
the gearbox to carry lift loads. 


Aircraft survivability equipment is 
located in the sponsons. 


Imagine a 200-mph helicopter 
that can hold as many passen- 
gers as a school bus, is heavier 
than a fully loaded semitruck, 
and goes fishing for sea mines 
with a turbine-powered cata- 
maran as the bait. That’s what 
you’re looking at right here. 

It’s a triple-turbine, 22,500hp, 
heavy-lift helicopter built by the 
Sikorsky Aircraft Corporation 
(now part of Lockheed Martin) 
in Connecticut. It’s called the 
CH-53K King Stallion and is 
currently in development to 
replace the existing CH-53E 


Super Stallion for the United 
States Marine Corp, with 
an estimated arrival date of 
2018-2019. 

It takes a crew of five to oper- 
ate an aircraft like the CH-53K. 
Two pilots control the fly-by- 
wire operating system inside 
the new digital-glass cockpit, 
which sends and receives elec- 
tric signals to control all of the 
craft’s flight systems. The heli- 
copter’s main gearbox features 
a revolutionary split-torque 
design that distributes power 
from each of the three 7,500hp 


General Electric T408-GE-400 
turbines through a series of heli- 
cal gears and shafts on its way 
to the 80-foot-diameter main 
rotor and 20-foot-diameter tail 
rotor. The CH-53K is said to be 
capable of lifting a maximum 
external load of more than 
50,000 pounds. 

The interior cabin space of 
the CH-53K aircraft is also 
impressive for a helicopter. The 
cargo area is 30 feet long, 9 feet 
wide, and has a 614-foot ceiling 
height, leaving plenty of room 
for the 37 troops (or up to 55 


when installing the centerline 
seats). Even a Humvee can 
be secured as interior cargo if 
they don’t want to hang it from 
one of three tow hooks on the 
bottom of the aircraft. Yes, the 
CH-53K can slingload carry 
mulitple vehicles from the bot- 
tom of the airframe. 

Whether its carrying troops 
or equipment to its destination, 
the CH-53K will get the job 
done as the largest and heaviest 
helicopter entering the United 
States military fleet. 

>CodyKanuscak 


6 ? 


If you've hopped up anything that's not a car, let’s see it! Hot leaf blower? Bitchin’ gas grill? 
Customized kitchen cabinets? Anything goes. Email pics and details: HOTROD@HotRod.com. 
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► There are three General Electric 

T 408-GE-400 turbine engines 
unleashing 7,500 shaft horsepower. 



It sounds insane, but one of tasks the Sikorsky MH-53 Sea Dragon 
(similar to the CH-53K) helicopters was designed for is to find and 
detonate explosive sea mines to protect aircraft carriers and open 
strategic waterways around the globe. To do so, these helicopters 
drag a 9,750-pound MK-105 magnetic influence minesweeping boat 
up to 28 mph from a 450-foot cable attached to the aircraft. 


The tail rotor measures 20 feet in 
diameter and is canted 20 degrees 
from the centerline to improve lift 
characteristics of the craft. 


FISHING FOR SEA MINES? 


55 . It is a rare opportunity to be part of a team that defies the laws of 
gravity and putsthe aircraft in theair.” 

-Andy Bernhard, Chief Engineer, CH-53K Program 


Readers’ 

Projects 

Want to shar^our car with the 
whole world? Send photos and 
info to HOTROD@HotRod.com. 



Jimmy Turk // Tulsa, Oklahoma Vance Reynolds // Snyder, Texas 

Jimmy’s 1923 Ford Model T C-Cab Delivery is driven by a This 450hp 1967 Firebird is powered by a Pontiac 455 
383ci Chevy small-block and has personalized touches connected to a five-speed Tremec and a 3.55 posi rear end. 


like a 1934 grille and Cadillac Deville taillights. 
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On orders over $50 in 

this ad and site wide. 



TIG 200 WELDER 
AC/DC 

• Aluminum welding capability 

• 1/4" welding capacity 

• 1 1 0vAC or 220vAC 


RUST CONVERTER 
AEROSOL 

Transform Rust to a 
Paintable Surface 




LARGE VIEW 
AUTO-DARKENING 
WELDING HELMET 



Item #13212 



DIGITAL TIRE PRESSURE 
GAUGE/INFLATOR ^ 


Item 

#30535 



Item #30989 


PROFESSIONAL FOLDING LED LIGHT 


• Extends from 48 to 68 inches so it can 
span across most vehicle hoods 

• The center sections of this light rotate 
indepentantly a full 1 80 degrees so 
you have the ability to aim the 
light where ever you need it. 

• Folds in half for easy storage 

• AC & DC charger 
included 



Item #25304 


PRO BRAKE LINE 
FLARING TOOL 


37° Flare v<s 

Die Kit 


Item #30005.. .$89. 99 





2331 


HYDRAULIC 
WHEEL DOLLY 
4PC SET 


• Hydraulic lift and large 
heavy duty casters easily 
moves vehicles 

• Easy foot pedal operation 

• 1 3001b capacity, each 

• Accomodates up to 1 2" wide tires 



HINGE 
ALIGNMENT 
TOOL SYSTEM 


Item #15838 



DO THE JOB RIGHT. 


OFFICIAL TOOL SPONSOR: UMMI M" 
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VERSA-CUT 20 
PLASMA CUTTER 

Cuts up to 1/8" 

Great for patch panels 
and sheet metal 
Precise clean cuts 


.*55S5*»-. 
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Item #20062 


Item #12011 


(DOAtuiCGCl 



PROFESSIONAL 
WELDING CART 


EXTRA LARGE VIEW 
AUTO-DARKENING 
WELDING HELMEL. 


STITCH WELD MAGNETS 


Item #20421 


Item #20354 


Item #20189 


4.5" ANGLE 
GRINDER ^ 


Professional quality at a DIY price ” J - 
Low CFM: 

- Full size gun 6.5CFM @ 30PSI 

- Detail gun 3CFM @ 22PSI 
Ultra-fine atomization 
Compatible with all types of coatings 
Includes regulator, cleaning kit & storage case 


Item - 
#14776 


2 GUN SET! 


ITEM #14772 
DETAIL PAINT GUN 
ITEM #14771 
FULL-SIZE PAINT GUN 
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THE BEST VALUE 
IN HEAT AND 
SOUND CONTROL 



High-Profile /All-Purpose 

Heat, Sound & Vibration Barrier #15828 

OE Style Quilted Fiber High-Profile 

Heat & Sound Barrier #15827 

Low-Profile, Dense Material 

Sound & Vibration Barrier #15826 

Under Hood & Headliner 

Heat & Sound Barrier #15825 

Lightweight Sound & Audio Barrier #15824 


All-Purpose Heat & Sound Barrier (Foil) #15841 

BEST VALUE! 

All-Purpose Heat & Sound Barrier (Foil). ...#15842 


cnra 



HEAT & SOUND 
BARRIER 
COATING 

1.5 GAL KIT 


ORDER ONLINE: www.eastwoodxom/OG]^ 

*AII deals in this ad expire 4/30/201 6. Cannot be combined with other offers. 

**Free shipping valid on orders over $50 within the Continental US only & exludes expedited orders. Other exclusions may apply. 


USE THIS CODE 
TO GET THESE 
COOL DEALS! 
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Rodders Test GOLDEN HAWK 


20 YEARS AGO 

April 1996 (148 pages, $3): Anyone considering a cam swap must’ve 
loved this valvetrain-heavy compilation by a star-studded staff boast- 
ing no fewer than three past and future HRM editors (John Dianna, 
Jeff Smith, and Rob Kinnan). Then-leader Drew Hardin’s editorial 
about whether Plymouth’s upcoming Prowler would be accepted 
as “a true hot rod” referenced a contemporary USA Today article in 
which Boyd Coddington voted no. Buried treasure on the opposite 
end of this package (page 99) was Jim Brown’s photography of famous 
rods, customs, and race cars at the two-year-old Petersen Automotive 
Museum, experdy captioned by Gray Baskerville. 


BONUS jVctwn The Best Of HOW IT WORKS 



40 YEARS AGO 

April 1976 (138 pages, $1): John Dianna’s column dashed longtime 
readers’ hopes that a recent change in editors might finally end HRM’s 
infatuation with “those damn vans” (and the long-haired weirdos 
who drove them). Instead, Johnny promised expanded coverage and a 
monthly van section. Our centerspread was a cartoonish board game, 
drawn by CARtoons staff artist Dennis Ellefson, whose “object is to get 
to the Truck- In as quickly and efficiendy as possible.” (No, it was not 
an April Fool’s joke.) Real-life speed tips were packed into a 14-page 
Pressure Cooker section by Tech Editor C.J. Baker, an early proponent 
of turbocharging in the bad old days of carburetion. 

60 YEARS AGO 

April 1956 (76 pages, 25<t): The eight-page “signature” added to this 
month’s package size became the new normal for a title attracting 
unprecedented attention from advertisers and readers. Don Fran- 
cisco’s cover story demonstrated HRM’s continued support of the 
little engine that fueled the fast expansion of hot rodding and an after- 
market industry. However, it was another how-to article that signaled 
l he switch underway to overhead V8s, in general, and to Chryslers in 
particular: “Firepower for Fords” followed Art and Lloyd Chrisman’s 
installation of a free 1956 Hemi (awarded for setting top speed at the 
inaugural NHRA Nationals) into their 1952 Ford pickup. Art still has 
them both! >Dave Wallace 


iff HOT ROD Archives 





YOU'RE 
MEETING 
HER DAD. 

AND ALL 
HIS WAR 
MEDALS. 


GET 

YOUR 

EDGE 


He's going to remember your face, one way or another. 

Our lubricating molecules enhance razor glide for a smooth shave with less irritation. 


©2016 Edgewell. 
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A 


Take 5 With 


JEFF 



Jeff Dunham is a car guy for 
dummies. That’s not an insult! 
He’s a ventriloquist, speaking 
through handmade puppets that 
allow him to play both straight 
man and punch line at the same 
time. Dunham is one of the top 
five most well-paid comedians in 
the world, raking in millions with 
an act that’s taken him around 
the world. His success has also 
allowed him to amass quite a car 
collection, which, like his show, 
is full of cartoonish characters. 
Sure, there’s a pair of Ford GTs, 
a McLaren, and a Viper or two, 
but they share garage space with 
a Levi’s edition Gremlin, a Pinto 
Cruising Wagon, and a fleet of 
tiny VW-powered kit cars of vari- 
ous makes and models. Dunham 
has muscle cars — he famously 
traded in a Prius for a Hellcat 
Challenger to match a 1970 
E-body — but he also has two Bat- 
mobiles, a shag-carpet-covered 
van, and a lake-ready Amphicar. 
Dunham’s garage is like a kid’s 
basket of Hot Wheels made life- 
size, and as we discovered, that’s 
exactly how it all started. 

» HOTROD.COM Elana-Scherr 

HRM ] How many cars do you have 
right now? 

JD] 72. 

HRM ] You didn’t even have to 
count on your fingers or anything! 

JD] That’s because my accountant told 
me that this morning. 

HRM ] What came first, the interest 
in comedy or cars? 

JD] Cars didn't happen until years 
later. My father was not mechanically 
inclined at all. His idea of a car was to 
purchase a vehicle at the cheapest 


price possible, drive it from point A to 
point B for the longest amount of time 
possible until the floor rotted out, and 
that was what I thought a car was for. 
But as a kid, 1 was very much drawn 
to Hot Wheels. I distinctly remember 
being in Kmart and getting a little 
purple “Silhouette." I still have it. In 
1993, when I was driving down the 
freeway in San Diego and looking over 
at the Dodge dealership, 1 saw this red 
Viper sitting in the window and it was 
basically the first f ullsize Hot Wheels I'd 
ever seen. I was hooked from then on. 

HRM ] So when does a guy decide, 

“I want to have more than the 
average amount of cars?” 

JD] It's some kind of sickness. But every 
car that I buy, it has to at least have a 
shot of maintaining its value or increas- 
ing in value. Basically, cars are my stock 
market. 

HRM ] So the Pacers and Gremlins 
are an investment? 

JD] They can’t ever be worth less! 

But, hey, I've got the Ford GTs; hope- 
fully, that will make up for any of my 
mistakes. 

HRM ] You have a lot of sort of 
comical cars in your collection: Bar- 
ris customs, Meyers Manxes, the 
Amphicar, Bradley kit cars. Do you 
see any connection between what 
you do for work and what cars you 
choose to collect? 

JD] Yeah, I think so. Having made 
people laugh for however many years, 
there's that entertainer thing. You want 
people to have fun, and I love when 
people see these things and they’re 
delighted. They're just loaded with 
character. You have all these artists 
and engineers and so many people 
that put the best of themselves into 
their cars. 




22 HOTROD.COM/2016/APRI1V 




HRM ] If you were going to make 
a puppet out of any of your cars, 
which one? 

JD] The '40 Ford truck. He'd be like my 
character Bubba J, just kinda stupid. Or 
the 79 Trans Am that thinks it’s badass, 
but doesn’t realize all the emissions 
stuff got stuck on it, so it really isn't as 
good as it thinks it is. He’d be all talk, 
no action. 

HRM ] You’ve mentioned that one 
of the things that got you into 
comedy was being a bit of a shy 
kid. Do you feel like cars can be an 
icebreaker like jokes are? 

JD] I love going to the car shows and 
looking at what everybody has. I hate 
going to parties, ’cause I'll stand in the 
corner. I'm not a social butterfly. At the 
car show-1 like going to Supercar Sun- 
day in Woodland Hills [California]— I’ll 
talk to some of the same people every 
week, but also new people. I think it 
draws every walk of life. I’ll tell you, one 
of the most meaningful car events I 
ever went to was when Warner Bros, 
got all five Batmobiles out [in 2012] 
and went to Bob’s Big Boy on a Friday 
night. Every income bracket was rep- 
resented and everybody was enjoying 
the same thing at the same time and it 
didn't matter who you were, what color 
you were, how much money you had- 
we were all equally happy. And that’s 
what car shows are like. 

HRM ] Are car collectors competi- 
tive? 

JD] I don’t know! You can't compete 
with [Jay] Leno. Nobody can compete 
with Leno. I don’t hang out with other 
car collectors. Here’s why I don't think 
I’m competitive with anybody. I think 
everyone has their own thing. Like, I 


wouldn't get in an argument with Jerry 
Seinfeld; he loves Porsches, I don’t care. 
That's his thing. There’s nothing to get 
jealous of. Yay, Jerry, you love Porsches! 
Good for you! 

HRM] Does being famous make 
being a car guy easier or harder? 

JD] I think it makes it easier-no, wait. 
Maybe it does make it harder, because 
people think you know what you’re 
talking about. That's Jay’s fault I'm still 
learning, but I got started very late in 
the game. I wish I’d taken auto shop. 

HRM] There’s video online of 
you fabricating the skull for your 
Achmedmobile hot rod. Where did 
your fabrication skills come from? 

JD] That just came from necessity. I 
built my own dummies. I was looking 
for characters that would be unique to 
me. I just got tips from a few people and 
just started teaching myself. I'd been 
flying radio-controlled helicopters for a 
number of years, so the mechanics of 
how a helicopter works, a lot of those 
mechanisms are in the dummies now. 
The working knowledge of engines 
also came from the helicopters. That's 
how I was able to build the dummies 
and that’s how I was able to build big 
helicopters as well. I’d love to build a kit 
car; I don’t know which one I’d go after. 
Meyers Manx has that really cool Dual 
Sport, with the Subaru engine. 

HRM] Do you use any of that fab- 
rication knowledge on your own 
cars? 

JD] Oh, limited stuff, but when I got a 
guy here that’s been working on cars 
for 50 years, what, am I really gonna 
try and rebuild that carburetor? No, he 
can do it. 


HRM] Do you have any automotive 
heroes? You have a bunch of Barris 
cars, did you spend time with him? 

JD] George was great. I called him 
the P.T. Barnum of the car business, 
because he was a promoter and a 
seller. He surrounded himself with a lot 
of skilled people and a lot of imagina- 
tion. Another hero would be Andy 
Smith, the guy who designed and built 
the Batman Tumbler. 

HRM] How many Barris cars do 
you have? 

JD] Five. Hard Hat Hauler, Voxmobile, 
Calico Surfer, Batsmart, T Buggy. And 
the 1966 replica Batmobile. 

HRM] What do you do with your 
cars? 

JD] I’ve gone to a couple of tracks, 
had a blast at Spring Mountain with 
my 2014 Viper. Am I gonna win any 
competitions? No. Do I have fun racing 
them? Absolutely. Am I any good? I 
dunno. 

HRM] How big are you going to let 
your collection get? 

JD] I don't know. I think once you get 
past 100, you're being stupid. Cars 
are supposed to be driven. You're 
supposed to drive the car. The car 
was made to be driven. They’re sad if 
they're not. If you get a leak, fine. If it’s 
not bleeding, it's not alive. 

HRM] Do you think liking cars is 
politically incorrect? 

JD] If it is, I don’t care, but if you do 
stuff like this and you have a hobby 
this big, you sure as heck better be giv- 
ing to charity, giving back, ’cause you 
can't have stuff like this and not share. 
That’s pretty important to me. 




Dunham 


CARS 

WITH 

CHARAC- 

TER 

You’re probably 
familiar with 
George Barris’ 
involvement 
with the Bat- 
mobile, or John 
DeLorean's 
eponymously 
named time 
traveler, and 
maybe even 
Bruce Meyer's 
bobtailed 
buggies— allot 
which can be 
found in Dun- 
ham’s garage. 
The funnyman 
has a penchant 
for vehicles 
with a story, 
but not many 
people know 
the history of 
“Mad Man” Earl 
Muntz, creator 
of the Muntz 
Jet. 

Muntz was 
an inventor 
and promoter 
in Los Angeles. 
From the 1940s 
until his death 
in 1987, Muntz 
made and lost 
several for- 
tunes in every- 
thing from 
television sets 
to home and car 
stereo systems, 
and along the 
way, a sports 
car called the 
Muntz Jet. In 
1950, Muntz 
bought the 
assets of the 
Kurtis company 
and used Cadil- 
lac, and later, 
Lincoln V8sto 
scoot the sport- 
ster down the 
road. The cars 
were fast and 
often custom- 
ized by Muntz in 
wild upholstery 
or with such 
options as a 
telephone or 
an insulated 
beer cooler. 
Somewhere 
between 200 
and 400 Muntz 
Jets were made 
in its four-year 
run. Muntz lost 
money on every 
car, but they are 
highly collect- 
ible today. 





HOTRODTRENDS 

FOR 2016 


> Every year HOT ROD treks to see the 
sea of sights at the SEMA Show, but once 
we see certain components, tricks or colors 
repeating, we bring it to you for your chance 
to agree or disagree on the staffs’ observa- 
tions from the show. Some of these trends 
have been around for a while, but have been 
marinating while designers and builders em- 
brace them — or dump them in the grease. 

Overall, we’d say there seems to be a 
release from the constraints of the past. 
Builders are trying different combos and 
colors that we wouldn’t have seen even 
two or three years ago. There is less inhibi- 
tion and more flamboyance and creativity 
popping up — which can be good or bad, 
depending on how well it’s executed and 
whether it’s actually cool or just a bad 
attempt at perceived coolness. 

As a general trend, we would also say 
that the accepted approach to SEMA builds 
is if one is good, two are better; if big is 
good, bigger works better; and less is least at 
SEMA. Sometimes complicated solutions do 


not necessarily make sense, but they attract 
lots of attention for their complexity and 
fabrication challenge. So the fabrication is, 
in some cases, taking precedence over func- 
tion, just as in some cases elaborate paint 
jobs become an exercise in paint mastery, 
and not necessarily as a design element that 
integrates well with the car or truck. 

One trend we found hard to show but 
which made its appearance on numerous 
professionally built cars was the belly pan. 
Yes, that race-car appendage from before 
WWII that not only hides ugly undercar- 
riages and looks cool but also turns your 
ride into a moving microwave oven, could 
be found on early and late builds incorporat- 
ing tunnels, louvers, or just as a cool add-on. 
This becomes yet one more item to add to 
a builders’ bag of tricks, and isn’t the sort 
of thing just anybody can go out and buy 
at Pep Boys, which raises its status on the 
builder cool-factor list. 

So check out our 20 trend, or non-trends, 
seen at SEMA and see if you agree. Or not. 


20 Trends We Saw 
at the 2015 SEMA 
Show— and Some 
We Thought We’d 

See (ffl Thom Taylor 

COPPER IS THE 
NEW CHROME 

Above: We are seeing copper-plated 
wheels, components, and tubing used 
on many builds — especially on black 
vehicles. In many cases, it’s the steam- 
punk trend oozing over into car building, 
or maybe the builder likes the look and 
uniqueness of copper. Maybe they like 
how it contrasts with black and dark 
colors. Who knows? The point is it’s be- 
ing used in different ways on many cars 
as we walked the show. 
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It would appear that nickel plating and/or brushed trim and bum- 
pers has taken over, leaving chrome as useless as yesterdays news- 
paper. Most of the big-dog builders brought cars to SEMA that 
featured toned-down trim and bumpers in some form or another. 



ETCHED SHEETMETAL 

We’ve seen this on bikes for years, on engine components, and 
done sparingly on low riders. But it was spotted on numerous 
cars, indicating that builders like the elaborate, fussy detail of 
etching on a larger expanse of metal, or find it as a new way to 
individualize. Much like engine-turned gold leaf, it pulls you in 
to give your eyes a second look. We can’t say we’ll be seeing this 
pop up on Drag Week cars, but as a focal point it does have a 
certain double-take quality about it. 



OVERLAPPING BODYWORK 

Especially with the imported cars, this is huge, and reflects the aero 
management seen on road racing and Formula 1 race cars migrat- 
ing to street cars. The oft-times fragile, simplistic splitters and 
diverters look a bit Ricky Racer to us, but they’re extremely popular 
and quite the trend at the moment. 



BANDED 

What we are calling “banded” details are going beyond the 
aftermarket off-road truck grilles we have seen for years — it’s now 
taking over whole sections of cars and trucks. It may be an excuse 
to also add round-head bolts or chrome-y studs for added bling. 
Whatever, we are seeing more and more of it enveloping the whole 
car like a metal form of kudzu. 

I 


LED LIGHTS EVERYWHERE 

It had to happen. With LED technology being cheap and easy, it 
was only a matter of time before it would be introduced to every 
crevice and fold of the car, and now it has proliferated to wheels. 
We saw quite a number of lights as dress-up items integrated 
into wheels. Since wheels are the only part of the car you actu- 
ally see move, it makes sense as an easy attention-getter. 
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SECTIONED 

LOWNESS 


There were at least three of 
these sectioned, channeled 
Camaros at the show, which 
is kind of weird because the 
process of sectioning a car 
is not exacdy easy. Because 
of the extreme tuck to the 
side section of a first- and 
second-gen Camaro, 
maybe all these builders 
are doing is trimming off 
a few inches from the bot- 
tom and raising the wheel 
openings up into the body 
a bit — we aren’t sure. But 
we do know that seeing 
three of these was not 
expected. 
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CHOPPED-OFF FLARES 

These were everywhere, and emulate road racers’ habit of chop- 
ping off flares above the rockers — which we’re not quite sure 
why unless they’re trying to eliminate weight while still covering 
tire tread per rules? Not sure, but it looks weird on street cars 
because we’ve been so used to flares tapering off as they wrap 
around a wheel opening, so this doesn’t make a lot of sense. 


CHROME AND POLISHED 
ALUMINUM ARE DEAD 

All of the pro-built cars seem to have done away with chrome and 
polished aluminum as finishes or accents in engine compartments. 

It almost seems taboo, and honestly gives the person looking under 
the hood a chance to actually take in the glory of an engine compart- 
ment without having to wear sunglasses and sunblock. 



3-D PARTS PRINTING 

It’s everywhere — but are we seeing better, more integrated design? In 
some cases, no, and it costs the same to do a well-designed part as it 
does an ugly one. 
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GASHED HOLES IN SHEETMETAL 


ELABORATE AND 
BIG TURBO PLUMBING 

Coming up with ever more imaginative, flamboyant, and elaborate 
ways to route your exhaust gases on your gas or turbodiesel setup, is 
the preferred path to success. We saw many examples of the in-your- 
face approach to compound and twin-turbo engines. 


Ripped, gouged and gored sheetmetal goes right along with patina 
as the new way to add a distinctive element to your vehicle. Whether 
preserving an as-found part or adding a vent in a dramatic fashion, 
we saw quite a few examples. 



ELABORATE BEYOND BELIEF 



MYSTERY VENTS 


Vents and body openings are everywhere — placed all over cars. 
Even vents inside of vents were seen. This 1965-1966 Mustang 
Fastback continued its distinctive cove forward into the front wheel 
opening, where it became a vent. 


As a way to engage admirers of your building prowess, and as a 
means to stand out in the massive SEMA crowd, you need to over- 
think and over-engineer your brackets, supports, and suspensions to 
confuse and delight the masses. At least that’s what it looked like to us. 



ODD COMBO OF DEEP WHEELS 
AND THROUGH-BODY EXHAUST 

What started as a curious combination became a downright trend 
once we kept noticing that whenever a super-deep-dish wheel was 
used, an exhaust tip running through the quarter-panel accompa- 
nied it. It’s as if you can’t do one without the other. 




Vroomsday Device 

A car isn’t an appliance, it’s an expression 
of who you are. From the grunt inducing 
torque to sleek bodylines, we can help 
you build a potent street machine. 

Rely on us to answer your questions 
and recommend solutions 24/7. 



Radical 32 
Double Bend Shifters 

Almost 3 Feet Tall! 

Keyword: LOK Radical 32 Double 

as low as / $315.97 each 



5 Gallon Capacity 
Tire Bead Seater 

Simple and Sale Installs! 
Keyword: WMR Seater 

WMR-W10012 1 $119.97 each 


FREE 

flHKR 

on orders over $99! 

Details at SummitRadns.com 



Blueprinted _ 

HEI Distributors ■ 

Built-in 50,000-Volt Coil! ™ 
Keyword: SUM Blueprinted 

as low as / $89.97 each 


Hi-Tech Inline 
Street Rod Fuel Filter 

Replaceable Paper Filler! 

Keyword: PFS Rod Filter 

PFS-10102 1 $36.97 each 



USA 
Street Rod 
Transmission Packages 

Eliminate Guesswork! 
Keyword: ATI Street Packages 

as low as / $2,099.97 kit 





RedTop 
Starting 
12-Volt Batteries 

Mount Almost Anywhere! 

Keyword: ULT RedTop 12 

as low as / $ 159.97 each 



Silver Bullet 
Alternators 

Unmatched Output and Reliabilily! 
Keyword: TFF Bullet 
as low as / $129.97 each 



EitttS S 

USA 

Traditional " 

Chrome Series 
Tachometers 

Vintage Style, Modern Accuracy! 

Keyword: ATM Traditional Tachometer 

as low as / $149.97 each 


Expert Advice Huge Inventory Fast Delivery World-Class Customer Service 


1.800.230.3030 • Tech: 1.330.630.0240 * Infl: 1.330.630.0230 

Call by 10 pm EST: In-Stock Parts Shipped That Day! 

Find it at SummitRacing. com’ 

Prices good through 3/1/16 • Typographical, description, or photography errors are subject to correction. 

Some parts are not legal for use in California or other states with similar laws/regulations. 

Please check your state and/or local laws/regulations. ©2016 AUTOSALES, INC. SCode: 1604HR 
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CHEAP SCREEN AS GRILLES STILL MORE ANODIZED WHEELS 

Seen on three or four vehicles, the once high-grade woven material This was a trend last year we wrote about, and it wasn’t watered 

used for grilles has given way to cheap-to-buy, and cheap-looking down at all this year. Again we saw many, many examples of anod- 

grille material. Maybe the owner or builder ran out of time when ized aluminum wheels on myriad cars and trucks, 

they got to this part of the build? Were not sure, but it’s a trend. 



PAINT OR WRAP? 

Wraps are getting so good that it’s getting 
harder to tell if you’re looking at actual 
paint or a vinyl wrap. Obviously when 
you get up closer you can tell, but walking 
through the aisles of SEMA you were 
easily fooled by the well-done execution of 
some of the vinyl wraps. 



! 

WHEN DID RUST 
BECOME SHINY? 


At SEMA it was. Rust and patina buried 
in clear for different reasons was in abun- 
dance. Unfortunately, it looks odd at best. 
Our suggestion would be to either keep 
your patina patina-ing, or paint it and be 
done with it. 



DULL PAINT FADING- 
BECOMING ACCENTS 
INSTEAD 

We are finally starting to see the end of 
flat or semigloss paint. It’s still around, 
but seems to be slowly fading to instead 
become a same-color accent. Works for us. 


WHAT WE THOUGHT WE’D SEE-BUT DIDN’T 


Methanol Engine Builds. Methanol is cheap, 80 percent the efficiency 
of gasoline, and burns clean in this ever changing world of global warming. 
Since it’s used for racing, without these advantages considered (except 
maybe the cheap part), we have been expecting a crossover into street 
applications inspired by Drag Week's Unlimited class. 

Compound-Turbo Gasoline or Methanol Engines. Compound turbos 
(two turbos paired in series) are the big rage on diesels. They spool up 
quicker because both turbos share the work. We have been expecting this 
next phase in turbo installs and expect to see this type of setup become 
much more popular in the coming years on small engines with high-octane 
fuel. 


Carbon-Fiber Wheels. Wheel companies have been working on these for 
years, and companies like Carbon Revolution, iForged, and some car compa- 
nies-including Ford, with its optional wheels for the new GT350R Mustang 
and 2017 Ford GT— seemed to lay the groundwork for a gang of SEMA builds 
featuring carbon-fiber wheels. Maybe next year? 

Multiple-Engine Vehicles. Though there were a couple of multiple-engine 
race cars hiding around SEMA, we are seeing the limits of horsepower out- 
put from single-engine applications, and in true hot rod spirit, when you've 
reached the limits of one of something, try two. It’s an old approach, but not 
lately with so much lighter-weight components and so much more horse- 
power able to be wrung out of engines. Flow would a twin-engine Hellcat 
with a combined 1,414 hp do on the street and strip? □ 
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IT'S TACHS SEASON 



More people trust Auto Meter when it comes to monitoring their vehicle than any 
other gauge manufacturer. Auto Meter instrumentation is engineered and built in 
the USA and held to the highest manufacturing standards in the world. Since 1957, 
no name has been more synonymous with quality. 



HUGE REBATE SAVINGS 

on all Auto Meter Tachometers 
and Tach/Speedo Combos 
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SMARTER, STRONGER, FASTER. THE 2016 CHARGER, VIPER AND CHALLENGER. 



The $75,000 Event 
That Will Change 
How You Build 
Your Next Engine 

£0 Steve Dulcich, Brandan 
Gillogly, and Thom Taylor 
(ffl Brandan Gillogly and 
Robert McGaffin 

>HOT RODs AMSOIL Engine Masters 
Challenge was quite different this time 
around. It was still at the University of 
Northwestern Ohio and still had some 
familiar faces and teams, but for 2015 there 
were five classes, more than 20 engines, and 
a shootout each day to determine a winner. 

In the past, there was only one winner 
after four days of qualifying and one day 
for final eliminations. The scoring was 
handled by taking an average of the power 
made on three runs in a 30-minute window 
each engine spent on the dyno. The top five 
engines were taken into Fridays elimina- 
tions, where the most power and torque over 
a determined rpm range (divided by engine 
displacement) won the entire event. 

This was the first year for the new HOT 
ROD format featuring a shootout each day 
with a wider variety of classes, and each class 
winner took home $12,000, the runner-up 
got $3,000, and both received a drum of VP 
racing fuel to keep their high-horsepower 
habit fed for a while longer. The five classes 
for 2015 were: Vintage, Spec. Small-Block, 

LS Bolt-On Shootout, Hemi Generational 
Challenge, and Big-Block. Each competitor 
could make as many dyno pulls as needed in 
a 35-minute timeframe to make a minimum 
of three runs, and the best torque and horse- 
power average over those three runs, divided 
by displacement, won that class. 

The new format brought an even wider 
range of engines than we were used to see- 
ing at the AMSOIL Engine Masters, and the 
Vintage class brought some surprises, with 
old engine architecture getting a massive 
dose of new technology. Were bringing you 
the first three classes now, and we’ll have 
the standouts from the Hemi and Big-Block 
classes throughout the year in HOT ROD 
tech articles. 
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ENGINE MASTERS CHALLENGE: VINTAGE ENGINES 



BLOCK 

Factory cast iron 

COMPRESSION RATIO 

13.0:1 

CRANKSHAFT 

Packard 

CONNECTING RODS 

Packard 

PISTONS 

Aries 

RINGS 

Aries 

CAMSHAFT 

Isky 234/240 duration 

CYLINDER HEADS 

Factory Packard iron 

INTAKE MANIFOLD 

RB Chrysler Weiand tunnel ram 

CARBURETOR OR EFI SYSTEM 

Dual Holley 450 

HEADERS 

Get Bent exhaust 

AMSOIL OIL 

10W-30 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

447 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

441 Ib-ft 


01 ] When the Vintage class was created, we had no idea a Packard would 
show up. Which is exactly why we created a Vintage class. 

02] Wedge-shaped adapters were needed to mate the Weiand tunnel ram, 
intended for a Mopar RB V8, onto the Packard heads. 

03] With only three exhaust primaries, the big Packard mill looked like it 
would be seriously hamstrung. Its solid performance proved otherwise. 


ENGINE BUILDER 


Lynn Peterson 


Packard V8 


CLAIMED DISPLACEMENT 


363 ci 


363ci 


PACKARD 

This years introduction of a 
Vintage Engine Class (pre-1955 
American V8 engines) to the 
2015 AMSOIL Engine Masters 
Challenge was sure to bring 
out some unusual iron, but 
we never expected to see an 
all-iron Packard enter the ring. 
Lynn Peterson and the Kustom 
Kemps team figured the 363ci 
Packard V8 was an ideal choice 
for the Vintage class, not an 
unreasonable opinion based on 
Peterson’s decades of experience 
with the make. The engine was 
pulled from a Bonneville land- 
speed race car and freshened 
up for the AMSOIL Engine 
Masters Challenge. 

The tale of the tape certainly 
shows this engines heavyweight 
credentials, with a monstrous 
5.00-inch bore spacing, 750 
pounds of high-nickel-content 
iron cast in Warren, Ohio, and 
an internal structure resembling 
the Brooklyn Bridge. So it’s 
heavy duty, and with Packard’s 
conservative engineering, built 
to last. 

But what about performance? 
Believe it or not, those anti- 
quated cylinder heads were 
capable of flowing 270 cfm dead 
stock, and with porting on this 
engine, crested the 300-cfm 
mark through the stock 2.00- 
inch valves. Even the shared 
center exhaust port, reminiscent 


of an Olds Rocket V8, 
didn’t seem to hamper 
performance too much. 
Internally, this engine 
relies on the stock 
cast-steel crank and 
rods, parts that Lynn 
considered more 
than adequate for 
6,000 rpm. 

A reground Isky 
roller 
cam with 
tightened 
lobe-sepa- 
ration angles 
and a bit more 
lift combined 
with a Mopar 440 
tunnel ram that 
was a close match 
to the Packard heads 
greatly increase induction 
flow. Peterson says the Wei- 
and part needed only a small 
amount of machining and then 
a small adapter, with the middle 
intake ports moved 0.20-inch 
inward to mate up to the Pack- 
ard heads. Custom pistons 
pushed the compression ratio to 
13:1, with the combustible mix 
provided by a pair of 450-cfm 
Holley carbs. The adjustable 
rockers came from an unlikely 
source: Ford’s big 477/534ci 
family of industrial gasoline 
truck engines. Peterson’s Pack- 
ard kicked off the vintage engine 
competition, running cleanly 
and easily to the required 6,000- 
rpm redline. The 363ci engine 
completed the competition 
session making as much as 
449 hp in the process. Packard 
Power — it may be something to 
consider. 


ENGINE TYPE 
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402ci 

CHRYSLERPOLY 


When you think of a Chrysler 
318, you may think of one of 
the millions of gentle small- 
block Chryslers built from the 
late- 1960s well into the 21st 
century Looking back into the 
geology, these familiar power- 
plants, known as the LA-Series, 
trace their lineage to the earlier 
Chrysler A-Series Polyspherical- 
head small-block that debuted 
in 1955. The shared gene pool 
is clearly demonstrated by the 
many internal components 
that interchange between these 
engines. Where the engines are 
distinctly different is in the head 
layout. The LA engine features 
ordinary inline valves in a 
wedge chamber. In contrast, the 
Poly engine used an opposed- 
valve layout, not unlike the Gen 
III Hemi, with the valvetrain 
operated by a single-shaft rocker 
system. 

It takes a trained eye to 
recognize the potential of the 
neglected Mopar Poly, and Jud- 
son MassingiU of the School of 
Automotive Machinists (SAM) 
was just the man to envision the 
possibilities. MassingiU teUs us, 


“The head and valve 
layout was something 
that we could make 
work, and we did 
end up with 
340 cfm by 
the time we 
were done. 

The problem 
with 

these engines 
originaUy was 
a horrible 
intake mani- 
fold and a very 
smaU carb.” The 
schools build team 
of instructors and 
students dressed the 
engine out with the best 
of what todays technol- 
ogy has to offer, including 
a custom Comp Cam tool- 
steel core, solid-roUer cam, 
HoUey s EFI and ignition, 
and the crown jewel: a Hilborn 
stack injection system. 

The stacks are actuaUy 
manufactured for a Chevy LS7 
application, which happens to 
match the port spacing of the 
Poly nearly perfectiy. As SAM 
team member Chris Bennet 
puts it, “We take everything to 
the extreme and go aU out in a 
competition like this.” On the 
dyno, SAMs 402ci Poly showed 
547 peak horsepower at 5,800 
rpm, while torque came in 
strong and early, registering 566 
lb-ft at 3,800 rpm. 


01 ] As all the competitors' engines were getting set on the dyno carts, the 
School of Automotive Machinists Vintage entry turned the most heads. 


02] Like the LS7 that lent its intake to the build, the Poly uses coil-on- 
plug ignition. 

03] It looks a lot like mechanical fuel injection; but it's the manifold for a 
MAP sensor to read manifold pressure under the throttle blades. 


zJ 


ENGINE BUILDER 


ENGINE TYPE | 

QQQS 

BLOCK 
CRANKSHAFT 
PISTONS 

camshafH 


INTAKE MANIFOLD 


Chris Bennet, Anthony Kinney, Corbin 
Dale, Travis Hilger 


Chrysler Poly | 
Factory cast iron 

mrsi 

Eagle 

IBM 

CP 


Comp Cams solid roller 
230/234 duration 


Hilborn Chevrolet LS7 individual 
runner Hillborn EFI 


HEADERS Custom-built 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 547 hp 


HOTROD.COM/ 2016 /APRILy 37 












ENGINE MASTERS CHALLENGE: VINTAGE ENGINES 




AVERAGE PEAK HORSEPOWER OVER THREE PULLS 539 lip 


AVERAGE PEAK TORQUE OVER THREE PULLS 49Zlb-ft 


PICK THE RIGHT 
BLOCK 


ENGINE BUILDER Ted Eaton 


ENGINE TYPE Ford Y-Block 


CLAIMED DISPLACEMENT 


363 ci 


COMPRESSION RATIO 


13.0:1 


CONNECTING RODS 


RINGS 


CAMSHAFT Isky flat-tappet 254/258 duration 


CYLINDER HEADS Mummert cast aluminum 


CARBURETOR OR EFI SYSTEM 


Holley 


AMSOILOIL 


10W-30 


362CI 

FORD Y-BLOCK 


ci, derived from a bore 
and stroke of 3.860 x 
3.860 inches. Eaton 
cautions that taking 
a Y-block to these 
dimensions requires 
careful attention to 
block selection. He 
favors 
the 


When the Ford Y-block over- 
head-valve engine came on the 
scene in 1954, it was the replace- 
ment for the long-running and 
beloved Ford flathead V8. With 
its odd vertically stacked intake 
ports, shaft-rocker system, 
and deeply skirted crankcase, 
the new engine was quite a 
departure from its predeces- 
sor and unconventional by 
the standards of the day. This 
engine series lasted through a 
10-year product cycle before 
being discontinued in 1964, as 
the FE and small-block took 
over the reins, but it endures 
through a cult-like following of 
dedicated enthusiasts. One of 
those enthusiasts, well known 
in the Y-block Ford world, is 
Ted Eaton of Eaton Balancing. 
When Eaton caught wind of 
the Vintage class competition 
at HOT RODs 2015 AMSOIL 
Engine Masters Challenge, he 
realized this represented an 
ideal opportunity to showcase 
the Ford Y-block’s performance 
potential. 

Eatons engine displaced 362 


292ci blocks 
as the stron- 
gest starting 
point, and in 
fact, he went through 
a stack of six blocks to find the 
best one before starting the 
build. Since the Y-block comes 
with a stem-style, mushroom- 
faced lifter, there’s no practi- 
cal way to run a roller cam. 
Eaton went with a custom Isky 
flat-tappet cam with 254/258 
duration at 0.050 and delivering 
0.620-inch lift. With Mummert 
aftermarket aluminum heads 
and intake, a Holley 1,050-cfm 
carb, and 1.7:1 Mummert lift- 
ers, the engine was equipped 
for power. Joe Crane, from San 
Antonio, Texas, performed a 
lot of head massaging. He told 
us that he bench flows each 
port individually — and since 
the ports are stacked, creating 
a different turn radius, that’s 
a problem for good breathing 
heads. The old Ford responded 
well to the mods, recording 542 
hp at 6,000 rpm and 496 lb-ft at 
5,200 rpm. 


Ted Eaton went through six blocks to find 
one good one. Core shift, over-bored cylin- 
der walls, cracks in the water jacket of the 
cam tower, and broken ears are just some 
of the things you should look out for. You 
should also look for the later-1961 truck 
blocks, which have extra webbing. John 
Kaase’s Y-block (on page 40) also uses the 
stouter webbed truck block. Eaton sonic 
tests all blocks before machining. 

FYI, the fastest Y-block to date is Keith 
Cornell’s 188-mph blast in his Rolling 
Bones roadster at Bonneville. 


BLOCK 


Factory cast iron 


CRANKSHAFT 


Moldex 


PISTONS 


Diamond 


INTAKE MANIFOLD 


Mummert 


HEADERS 


Custom-built 


01 ] This engine wouldn’t look out of place in a 
Thunderbird's engine bay 

02] Mummert is just about the only source for 
aluminum intakes and heads for Y-blocks, and 
they did the job, bringing the small-bore V8’s 
power numbers into the 21st century. 


38 HOTROD.COM/2016/APRILy 












Restoring American History 



"Hello, I just wanted to give praise to your company and the 
great job you do. In a world that seems to lack in customer 
service, as well as a complete business plan, your company 
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restorer, tech advisor and a shop supervisor, it is a pleasure to 
deal with a company of your quality. Through the years I have 
tried other companies but your company is the best... Once 
again thanks for providing a great service to the car hobby." 

Brent B. - Iowa 
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ENGINE MASTERS CHALLENGE: VINTAGE ENGINES 



ENGINE BUILDER 

Royce Brechler 

ENGINE TYPE 

Lincoln Y-Block 

CLAIMED DISPLACEMENT 

383 ci 

BLOCK 

Factory cast iron 

COMPRESSION RATIO 12.0:1 

CRANKSHAFT 

Offset-ground stock forging 

CONNECTING RODS 

Scat 

PISTONS 

JE 

CAMSHAFT 

Jones Cam Designs solid roller 252 
duration 

CYLINDER HEADS 

Factory Lincoln, ported by Joe D. Craine 

INTAKE MANIFOLD 

Edelbrock Performer RPM small-block 
Chevy tunnel ram 

CARBURETOR OR EFI SYSTEM 

Holley HP Ultra750 CFM 

HEADERS 

Schoenfeld PA-lVs 

AMSOIL OIL 

10W-30 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

462 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

467 lb-ft 


383d 

LINCOLN Y-BLOCK 


The RB Vintage Y-block entry at 
the 2015 AMSOIL Engine Mas- 
ters Challenge is not the same 
breed as other Ford versions. 

The engine featured here is a 
Lincoln Y-block, which was an 
entirely different animal, and a 
much larger engine, sometimes 
referred to as the “big-block” 
Y-block. The Lincoln engine 
was introduced in 1952, and 
production ran through 1957 in 
passenger cars and 1963 in me- 
dium-duty trucks. Displacement 
ranged from 279 to 368 ci. The 
main disadvantage when trying 
to squeeze more power from 
Lincolns version of the Y-block 
is that there is and was virtually 
no aftermarket support. Ever. If 
there’s an advantage, its that the 
heads don’t have stacked ports 
like the Ford, which should 
give the Lincoln an edge in the 
breathing department. That is, 
unless you machine an entirely 
new intake port arrangement. 

Royce Brechler of RB Vintage 
based his entry on the very rare 
1957 Mercury Turnpike Cruiser 
368ci V8, a one-year option in 
those vehicles. Brechler s engine 


replaced 
by 7.100- 
inch Scat 
big-block Chevy 
forged rods, while JE 
pistons take the compres- 
sion ratio to 12:1. Unlike the 
Ford Y-block, the Lincoln uses 
conventional tappets in a 0.875- 
inch diameter, allowing the use 
of a roller cam. Here, Brechler 
tapped Jones Cam Designs for a 
custom roller with 252 degrees 
duration and 0.625-inch lift. 
Rockers are custom Harland 
Sharp’s, in a 1.6:1 ratio. Adap- 
tor spacers mate an Edelbrock 
small-block Chevy AirGap 
intake to the surprisingly 
advanced OEM Lincoln iron 
cylinder heads. 

So was the Lincoln Y-block 
some sort of strange anomaly? 

It is all but forgotten, with 
potential only the initiated inner 
circle recognize. With Brechler’s 
performance of 463 hp and 
467 lb-ft at the 2015 AMSOIL 
Engine Masters Challenge, the 
Lincoln’s might is put into the 
spodight for all to see. 


was expanded from 
its original displace- 
ment to 383 ci via a 
0.060-inch overbore 
and a 0.040-inch offset- 
ground crank. The 
original cast- 
steel rods 


were 


01] Although we wanted to, no bonus points were awarded for having 
the coolest valve covers of the competition. 


02] The Edelbrock AirGap intake plus the aluminum adapters gave 
the intake a mini tunnel-ram effect. 

03] Sizable standoffs were used to adapt a small-block Chevy 
intake manifold. 
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ENGINE BUILDER 

John Kaase 

ENGINE TYPE 

Ford Y-Block 

CLAIMED DISPLACEMENT 

400 ci 

BLOCK 

Factory cast iron 

COMPRESSION RATIO 

13.9:1 

CRANKSHAFT 

Bryant 

CONNECTING RODS 

Carrillo 

PISTONS 

Diamond 

RINGS 

Eagle 

CAMSHAFT 

Comp flat-tappet 244/238 duration 

CYLINDER HEADS 

Mummert 

INTAKE MANIFOLD 

Edelbrock 711 0 small-block Chevy 
tunnel ram 

CARBURETOR OR EFI SYSTEM 

Two Holley 750 cfm 

HEADERS 

Dynatech l 7 /a to 2-inch stepped tri-Y 

AMSOIL OIL 

10W-40 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

584 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

596 lb-ft 


400a 

F0RDY-BL0CK 


block Chevy tunnel 
ram. The bottom 
end was built with a 
Bryant billet crank, 
Carrillo rods, and 
custom Diamond 
pistons. The result 
is a 400ci engine 
putting the squeeze 
on the mix at a 


When legendary AMSOIL 
Engine Masters participant 
Jon Kaase considered the new 
Vintage V8 class for the 2015 
Challenge, he contemplated 
engine possibilities with the 
cold pragmatism of a serious 
competitor. One of the key 
requirements from Kaase’s 
perspective was the availabil- 
ity of an aluminum cylinder 
head. As Kaase explains, “An 
aluminum head allows almost 
unlimited modifications, and in 
an unlimited class like this years 
Vintage category, we wanted a 
head that can be machined and 
welded or modified.” Modify 
they did, with more than 10 
pounds of welding rod reconfig- 
uring the head to eliminate its 
most troublesome characteristic: 
stacked ports. 

Yes, rather than having side- 
by-side intake ports (like nearly 
every other American V8), 
the Ford Y-block head has its 
ports stacked in pairs. Kaase 
completely reconfigured the 
head to give the fuel an unob- 
structed path to combustion 
glory. With a small-block Chevy 
intake adapted to the block, and 
side-by-side intake ports, it’s 
almost as if Kaase started with 
a Y-block and finished with a 
small-block Chevy. 

Topping the Mummert heads 
is a custom adapter mating the 
heads to a tall Edelbrock small- 


13.9: 1 ratio. To work with the 
mushroom-tappet arrangement 
of the Ford Y-block, custom 
lifters were manufactured by 
Trend, with a Comp Cams 
billet flat-tappet cam orches- 
trating the movement. Kaase 
custom-fabbed a long set of 
tri-Y headers and installed an 
MSD ignition system to light 
it off. Another aspect of this 
400ci engine revealed dur- 
ing teardown is the unique oil 
system with nylon lines and 
Parker Prestolok ends. Through 
a nifty bit of machine work and 
construction of the log, the lines 
bring extra oil to the lifters. In 
effect, any deficiency in oil for 
any vintage engine can be over- 
come with this type of relatively 
straightforward setup. 

So what is the effect of all 
of these mods on this ancient 
Ford? How about numbers that 
would leave any builder of the 
latest hardware slack-jawed at 
the results. Torque started off 
strong at 526 lb-ft at the 3,000 
rpm bottom of the test range, 
and twist only ramped up from 
there. Peak torque recorded 
measured 596 lb-ft at 4,600 rpm. 
On the power side, Kaase didn’t 
disappoint, with peak output 
showing 584 hp at just 5,500 
rpm. That was plenty of power 
and torque over the rpm range 
to net a class-winning score. 


01 ] John Kaase’s Y-block is quite the hybrid, with intake ports that mimic 
a small-block Chevy. 

02] Because he significantly reworked the intake ports and mounted a 
Chevy intake, Kaase also had to reroute the cylinder heads cooling ports. 
These adapters also flow coolant into the heads. 

03] Kaase's engines tend to wear very efficient tri-Y headers. 
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ENGINE MASTERS CHALLENGE: BOLT-ON LS SHOOTOUT 



ENGINE TYPE | 

eeh 

BLOCK [ 
CRANKSHAFT 
PISTONS 


Chevrolet Performance LS3_ 
Factory cast aluminum | 
Chevrolet | 

Chevrolet 


School of Automotive Machinists, 
Shawn Hooper 


568 hp 


FROM AN IS3 WITH 
LS7TOPEND 

The School of Automotive Ma- 
chine (SAM) team has built an 
enviable reputation for building 
power with GMs LS-series 
engines. The LS class of com- 
petition this year began with 
complete Chevrolet Perfor- 
mance LS3 crate engines. The 
object here is for a competitor 
to bring a complement of high- 
performance parts to create a 
power package that works with 
the stock, untouched GM short- 
block. This opens the door to 
cam, valvetrain, cylinder-head, 
induction, and exhaust mods — 
along with aftermarket EFI. The 
kicker is the parts must work 
with the stock bottom-end, and 
the parts need to be assembled 
to the engine onsite during the 
competition. 

The SAM team went with the 
works, starting with the airflow 
system. The backbone is its own 
CNC-ported version of the CID 
Pro-Port LS7 castings, topped 


by a mildly 
modified MSD 
Atomic Air 
Force intake 
and a Hol- 
ley 105mm 
throttle-body. 
Fully 

tunable control is 
achieved with a 
Holley EFI sys- 
tem, running 83-lb/hr 
injectors. The large injec- 
tors allow for a lower duty 
cycle, giving the team some 
ability to work fuel phasing 
particu- 
larly at 
lower 
rpm. 

High-rpm 
power is ensured 
with a hot Comp 
hydraulic roller measur- 
ing 236 degrees at 0.050 and 
delivering 0.650-inch lift via 
1.8:1 Jesel shaft rockers. Ameri- 
can Racing headers pipe the 
exhaust to complete the power 
combo. 

The SAM’s team parts 
seemed to deliver the goods, 
with the 6.2L Chevy spinning 
the dyno to 512 lb-ft of peak 
torque at 5,100 rpm, while 
horsepower turned the dial to a 
recorded 568 peak horsepower 
at 6,300 rpm. 


01 ] One benefit of the newer polymer intakes is their ability to mount 

RINGS 

Chevrolet 

huge throttle-bodies, like this Holley 105mm unit. This is the race version, 

CAMSHAFT 

Comp hydraulic roller 236/236 duration 

with no taper on the throttle bore to help part-throttle driveability; it's all 

CYLINDER HEADS 

CID LS7 ported by SAM 

about wide-open with this one. 

INTAKE MANIFOLD 

MSD Atomic Air Force 


02] MSD’s Atomic Air Force intake has proven to be among the best poly- 
mer intakes on the market, posting better numbers than many high-rise 
aluminum pieces. 


CARBURETOR OR EFI SYSTEM 


HEADERS 


American Racing 1 5 /» to 1 3 A 


AVERAGE PEAK HORSEPOWER OVER THREE PULLS 567 hp 


AVERAGE PEAK TORQUE OVER THREE PULLS 510 lb-ft 
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ENGINE BUILDER 

Porting Dynamics, Dave Storlien 

ENGINE TYPE 

Chevrolet LS3 

CLAIMED DISPLACEMENT 

376 ci 

BLOCK 

Factory cast aluminum 

COMPRESSION RATIO 

11.45:1 

CRANKSHAFT 

Chevrolet 

CONNECTING RODS 

Chevrolet 

PISTONS 

Chevrolet 

RINGS 

Chevrolet 

CAMSHAFT 

Comp Cams hydraulic roller 234/245 
duration 

CYLINDER HEADS 

Unported Trick Flow 255X 

INTAKE MANIFOLD 

Chevrolet L92 

CARBURETOR OR EFI SYSTEM 

MegaSquirt EFI 

HEADERS 

Hooker IV* 

AMSOIL OIL 

0W-20 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

573 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

499 Ib-ft 


01 ] Dave Storlien's entry was a definite sleeper. At a glance, the L92 truck 
intake could let the LS3 be mistaken for a garden-variety 5.3L. 


02] To squeeze out as much power as possible, competitors run electric 
water pumps. Meziere was the go-to for many competitors. 


03] Unported Trick Flow 255X heads proved to be capable of 577 hp, the 
highest of our three competitors. 


These dyno contests tend to 
attract a rare breed of en- 
thusiast — engine guys who 
think out of the box and buck 
convention to do things their 
own way. Dave Storlien of 
Porting Dynamics is one of 
those guys, a guy not afraid to 
take an original approach to an 
engine-build project. For the 
2015 AMSOIL Engine Masters 
Challenge, Storlien entered 
the LS3 Bolt-On Shootout 
competition with the idea of 
maximizing torque. To that 
end, Storlien decided to forgo 
the available aftermarket intake 
manifolds and opted for the 
L92 piece from a Cadillac Esca- 
lade SUV. This unlikely intake 
carries the larger rectangular 
ports, akin to an LS7, but in a 
layout factory engineered for 
torque. A custom Comp Cams 
hydraulic-roller cam was cut to 
Storlien’s specs of 234/245, on 
a wide 1 14-separation angle, 
and installed straight up at 1 14 


least for competition — 
feeds air to a set of out- 
of-the-box Trick Flow 
cylinder heads, while a 
homemade speed-density 
EFI system from MegaSquirt 
provides the fuel. Guys like 
Storlien ponder questions like, 
“Why buy an EFI system when 
you can just build your own?” 
In testing, despite the engines 
focus on torque, peak power 
was actually well ahead of the 
previous competitor, showing 
577 hp on the dial at 6,700 rpm. 

The powerful LS3 wasn’t able 
to collect a score, however, as 
disaster struck when the engine 
refused to turn the dyno past 
the 7,400-rpm mark on its 
final scoring run, hanging just 
shy of the 7,500 rpm required 
to complete the pull. Trapped 
at near redline rpm for what 
seemed an eternity, the engine 
had crankcase blow-by and lit- 
erally burst into flames, ending 
Storlien’s shot at a win. 


degrees. Those 
specs are un- 
usual in the 
competi- 
tion, but 
you can 


LS3USINGSUV 
PARTS I 


bet Storlien 
considered 
each valve time event 
with deliberation. 

The unconven- 
tional manifold — at 
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ENGINE MASTERS CHALLENGE: BOLT-ON LS SHOOTOUT 



578hp 

LS3:BIGHEADS& r 
SMALLCAMWM 

With extensive experience and 
development time on the LS en- 
gine platform to their credit, the 
School of Automotive Machin- 
ists (SAM) was eager to fill an 
additional available spot on the 
roster in our LS class. Some of 
the parts of the schools two en- 
tries were similar, including the 
MSD intake manifold and igni- 
tion components, but the two LS 
entries couldn’t have been more 
different. This engine featured 
a much larger PRC LS7-style 
head with larger ports, valves, 
and increased cross-sectional 
area. Working with the bigger 
head, the specifications on the 
camshaft were dialed back. The 
end result is less cam and more 
head to do the same job as the 
school’s other entry. 

Through the course of the 
competition session, the engine 


performed 
flawlessly, 
as the dis- 
ciplined 
SAM team 
worked 
through 
the tuning 
process. Here their 
experience showed, 
with the Holley EFI 
quickly worked to a perfect 
tune. Despite the SAM 
patriarch Judson Massingill’s 
opinion that this engine would 
smoke the other combination 
on the dragstrip, it proved not to 
have the sauce to win the event. 
Showing an impressive 578 
peak horsepower at 6,800 rpm, 
the engine easily out-powered 
the other combination in raw 
power. With HOT ROD’s 2015 
AMSOIL Engine Masters Chal- 
lenge scoring system based on 
average power over the entire 
rpm range, this engine fell 
short of SAM’s other entry — a 
small-head, big cam bolt-on 
LS effort — finishing in Second 
Place. The SAM team definitely 
showed their capabilities with 
LS engines, sweeping the top 
two positions. 


01 ] The SAM team's second entry looks a lot like their other engine; we 
swear, it's not the same one. 


02] Long-tube American Racing Headers with 2-inch primaries provided a 
significant flow increase over the factory cast manifold. 



ENGINE TYPE 

Chevrolet LSB 

CLAIMED DISPLACEMENT 

376 ci 

BLOCK 

Factory cast aluminum 

COMPRESSION RATIO 

11.5:1 

CRANKSHAFT 

Chevrolet 

CONNECTING RODS 

Chevrolet 

PISTONS 

Chevrolet 

RINGS 

Chevrolet 

CAMSHAFT 

ComphrJiiJi ■NvZSKBMmIM 

CYLINDER HEADS 

Pft 

INTAKE MANIFOLD 

MSDAtnitt ikhm 

CARBURETOR OR EFI SYSTEM 


HEADERS 

Araik m R»: irg Hadm 

AMSOIL OIL 

CW70 

AVERAGE PEAK HOBB’OWER OVER T Wit PULLS 

snip 

AVERAGE PEU T0PQL1 QVB TWRf f PULLS 

SO* ft 


ENGINE BUILDER 


SAM, Gideon Bailey 


4ft HOTROD.COM/2016/APRIIV 














What Gets Your Motor Runnin’? 


GEARS 

ACTUALLY 

MOVE! 


MEN'S WORKING GEAR RING 



PRECISION CRAFTED IN 
SOLID STAINLESS STEEL 
POLISHED TO PISTON- 
POUNDING PERFECTION 


WITH YOUR INITIALS 
ON BOTH SIDES 


SLEEK CARBON FIBER INLAY 


FOR THE WORKING MAN WHO KNOWS HOW IT WOHKS 


Get geared up in bold style with our all-new “Gearhead” Men’s Working 
Gear Ring. Precision crafted in durable solid stainless steel and polished 
to piston-pounding perfection, this exclusively designed ring features a 
standout centerpiece of real working gears inset within an outer gear 
band. Just spin the band and watch the gears turn! Unique carbon fiber 
insets (a material used in advanced aerospace engineering, high tech 
cars and custom bikes) add a distinctive look to both sides... where you 
can also add your initials at no additional cost! 

Each custom-crafted ring, available in whole and half sizes from 8-15, 
comes in a presentation box complete with a Certificate of Authenticity. 
A sure way to get your own motor running... in style, this exclusively 
designed ring would also make a great gift for a gearhead that you know. 


A Remarkable Value in Custom-crafted Jewelry... 
with Your Satisiaction Guaranteed 

Act now and the “ Gearhead " Men’s Working Gear Ring can be yours for 
just $99*, payable in 4 convenient monthly installments of $24.75. To 
have a ring reserved in your name, backed by our unconditional 120-day 
guarantee, send no money now; just fill out and send in the Reservation 
Application. Be sure to indicate your ring size (if you know it) and, if you 
choose, the initials you would like engraved. This ring is not available in 
stores, so don’t miss out... Order Today! 

www.bradfordexchange.com/21537 


_ _ _ . . ©2016 The Bradford Exchange 

A JEWELRY EXCLUSIVE FROM THE BRADFORD EXCHANGE 0121 537-001. bi 



LIMITED-TIIVIE 


OFFER 


RESERVATION APPLICATION SEND NO MONEY NOW 

BUAUrOMU KXniA.MiK 

— JIWKI.HV — 

P.O. Box 806, Morton Grove, IL 60053-0806 


Signature 


YES. Please reserve the "Gearhead" Men's Working Gear Ring for me as 

described in this announcement. Ring size: (if known) 

O Yes. Please personalize my ring with the following initials (Max. 3 initial; list in 
order of first, middle and last name): 

O No. I chose not to have my ring personalized. 

SATISFACTION GUARANTEED To assure a proper fit, a ring sizer will be sent to you 
after your reservation has been accepted. 

*Plus $9.98 shipping and service. Please allow 4-6 weeks after initial payment for shipment 
of your jewelry. Sales subject to product availability and order acceptance. 


Mrs. Mr. Ms. 


Address 


City 


E-Mail (Optional) 


Name (Please Print Clearly) 


State Zip 

01-21 537-001-E94701 



ENGINE MASTERS CHALLENGE: BOLT-ON LS SHOOTOUT 


SHOCKING! ANCIENT FORD ENGINE 
SMASHED CHEVY LS3 TORQUE NUMBERS 



CHEVY LS3 

Engine technology has advanced light years since the Y-block 
Ford was being developed in the early 1950s. Yet, for all of 
the advances in casting, metallurgy, computer-aided design, 
tuning, and mapping, the Jon Kaase-built, dual-quad Ford 
Y-block might make one think the torque numbers from the 
LS3 shootout look soft. Not to take anything away from those 
who made valiant efforts in the FS Bolt-On Shootout, but it 
would seem that what GM wrought during the last 15 years 
still can’t trump good of hot rod V8 bench-press success 
when it packs a 24ci advantage. Let’s look at the numbers: 
Yeah, the LS3 beats out the Y-block on horsepower, but take 
a look at the torque of the two engines. And peak torque for 



FORD Y-BLOCK 

the old Ford was just a hair less than 600 lb-ft! 

And to top it off, the old Y-block has not been the hot rod- 
der’s friend. Hot rodders went from Ford flatheads to Chevy 
small-blocks in a flash. So while there’s too much available 
today to aid in increasing LS performance, until the more 
recent aluminum heads became available for the Y-block as a 
last-gasp Hail Mary to help the die-hard Ford Y-block fanat- 
ics, this engine just never registered on the hot rodder’s hit 
list. Ever. 

So have we experienced success in engine development 
over the last 65-plus years? After looking at the results, you 
tell HOT ROD. 


ENGINE TYPE 

Chevrolet LS3 

ENGINE TYPE 

Ford Y-Block 

CLAIMED DISPLACEMENT 

376 ci 

CLAIMED DISPLACEMENT 

400 ci 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

576 hp 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

477.6 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

502 lb-ft 

AVERAGE PEAK TORQUE OVER THREE PULLS 

557 lb-ft 


Contacts 

CHEVROLET PERFORMANCE PARTS; Grand Blanc, Ml; 80 0.577.6888; ChevroletPerformance.com 
MEZIERE ENTERPRISES; Escondido, CA; 800.2080755; Meziere.com 
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Purchase any Painless Chassis or Fuel Injection 
harness between March 1st and April 30th, and we’ll 
send you a FREE PowerBraid kit - a $160 VALUE! 


Cary to Instoll 


Detailed and secure 


This harness’ unique construction has two major 
sections: Power Supply Harness w/preterminated 
Fuse Block and the Output Supply Harness. This 
design allows for the fuse block to virtually be 
Installed anyway on your vehicle, making It great for 
those one-off custom builds! 


10309 - 17 Circuit Customizable Nostalgia All Black 
Chassis Harness 





The direct fit line provides everything you need plus 
more for connecting standard factory components as 
well as aftermarket components. Including options 
like a console sub harness, two gauge cluster pig- 
tails, and even a fully integrated ground circuit. Also 
included is a 120+ page manual full of color 
schematics, photos, and step-by-step instructions! 

20128 - 26 Circuit Direct Fit 1968 Chevelle I Malibu Harness 

20129 • 26 Circuit Direct Fit 1969 Chevelle / Malibu Harness 


flEDD” 


MOREfGUSiTOMIZABLE 


£Kn>i 


piregtIftBortions 


PAINLESS 


Find Your Dealer 800.54. WIRES 
Tech Line 800.423.9696 


f ti 



Since 1990 









ENGINE MASTERS CHALLENGE: SPEC. SMALL-BLOCK 



413ci 


BUICKU 

A Buick may seem like an 
unusual choice for the Spec. 
Small-Block class of HOT 
ROD’S 2015 AMSOIL Engine 
Masters Challenge, but with 
the factory 400 dimensions, 
it was possible to meet the 
bore-and-stroke maximum 
of 4.060x4.00 required in the 
competition. Spec. Small-Block 
class engines were required to 
run a specific Edelbrock cylin- 
der-head casting, as well as an 
Edelbrock manifold. While the 
Buick cylinder head certainly 
had the potential to compete 
with the best of the other 
engine types, the Buick was 
handicapped by being the only 
engine for which the Edelbrock 
RPM Air-Gap intake manifold 
is not available. That meant the 
CP-Carrillo team was required 
to run the standard Edelbrock 
Performer intake. Bryce Mul- 
vey and Ric Panneton built a 
custom bottom-end combina- 


tion using a stock crank offset 
ground to a Chevy 2.200- 
inch rod journal diameter, 
bringing the stroke close to 
the spec 4.000-inch 
maximum. With 
a 6.525-inch 
Carrillo rod and 
a custom CP 
Bullet piston, the 
displacement worked 
out to 413 ci. 

In the cell the CP- 
Carrillo team performed 
flawlessly, methodically work- 
ing the tune, touching both the 
timing and the fuel mixture 
in several steps. The Buick 
responded with incremental 
increases in power with every 
change, as the calibration was 
zeroed in to meet the local con 
ditions. When it was all said 
and done, the Buick delivered 
542 peak horsepower at 6,400 
rpm, while torque checked in 
at 484 lb-fit at 5,300 rpm. 
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B G-BORE 
BUICKS 


AVERAGE PEAK TORQUE OVER THREE PULLS 482 Ib-ft 


ENGINE BUILDER 


CP-Carrillo R&D 


ENGINE TYPE 

Buick 400ci 

CLAIMED DISPLACEMENT 

414 ci 

BLOCK 

Factory iron 

COMPRESSION RATIO 

10.9:1 

CRANKSHAFT 

Factory iron 

CONNECTING RODS 

Carrillo Bullet 

PISTONS 

CP Bullet 

RINGS 

CP 

CAMSHAFT 

Comp hydraulic-roller 265/268 duration 

CYLINDER HEADS 

Edelbrock Performer 

INTAKE MANIFOLD 

Edelbrock Performer 

CARBURETOR OR EFI SYSTEM 

1,050-cfm Holley 

HEADERS 

TA Performance l 7 /a- to 3'/2-inch 
collector 

AMSOILOIL 

0W-20 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

540 hp 


Buick big-blocks have a 
4.750-inch bore spacing, 
smaller than Chevy’s big- 
block at 4.840 inches. Yet 
the Buick 455 was available 


with a 4.31-inch bore, bigger 
than the Chevy 454’s. They're 
also a lot lighter, due to their 
thin-wall casting. Production 
on Buick big-blocks ran from 
1967-1976, as GM’s B-body 
cars got significantly 
lighter for 1977 
and the largest 
engine available 
in a Buick was the 


403ci Olds V8. 


01 ] The factory valve covers belie the power that’s hiding in the mild- 
looking Buick. 

02] The CP-Carrillo team made some jet changes between runs, along 
with timing adjustments. 
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ENGINE MASTERS CHALLENGE: SPEC. SMALL-BLOCK 


414ci 

FORD WINDSOR 


To show you how crazy HOT 
RODs AMSOIL Engine Masters 
Engine Challenge can be, Randy 
Malik has competed in all of 
them and says it’s his “vacation, 
but not fim.” He takes one week 
off every year building engines 
at his RM Competition in 
Roseville, Michigan, and spends 
it competing in the Challenge. 
This year he brought a small- 
block Ford to compete. 

“Building engines is what I 
do, and this is the culmination 
of all that I do,” he says. “You 
don’t deal with transmissions, 
or tires — the car is not involved, 
it’s just the engine and I’m an 
engine builder.” But the weird 
thing is he says he doesn’t have 
fun doing this. Say what? 

“It is stressful, but it’s the 
most enjoyable week of the year 
for me,” Malik says. “You get 
away from the shop and you 
don’t worry about what’s going 
on — you get to worry about 
your own stuff for a week” 

He says part of doing HOT 
ROD’s AMSOIL Engine Mas- 
ters Engine Challenge is first 
going through your stuff to see 
what you can put together from 
what you have versus what parts 
you have to buy. “So if it’s going 
to cost me $15,000 to build a 
Cleveland or $9,000 to build a 
Windsor, I’m building a Wind- 
sor, even if it’s not as good,” he 
says. “If I had doctors’ money, 

I’d build a Pontiac engine, but I 
can’t afford that.” 

Malik is fairly pragmatic 
about what works and what 
will win at the Challenge. He 
says the rules (in his Spec. 
Small-Block class) state you 
have to run a Performer RPM 
Edelbrock head and that the 
Buick is the best head, and the 
Pontiac is the second-best head. 


“The cylinder head is the 
whole game,” he says. 
“Combustion-chamber 
activity, velocity, and 
flow, all encased in a cer- 
tain cylinder head makes 
the best head.” He also 
likes to run his engines 
rich at low rpm for com- 
petition at the Challenge. “It’s 
not so good on a street engine, 
but this is the Challenge,” he 
says. “You might only gain 2 hp, 
but it’s 2 hp at Engine Masters, 
so it makes a difference. Your 
only numbers that matter are 
horsepower and torque.” 

Malik came to HOT ROD’s 
2015 AMSOIL Engine Masters 
Challenge Spec Small-Block 
class with a 414ci Ford Windsor 
engine combo. Malik handled 
the port development on the 
Edelbrock cylinder heads, 
which were modified to flow 
approximately 300 cfm at peak 
intake flow. Working with 
Modern Cylinder heads, Malik’s 
prototype port was scanned 
and then the heads were CNC- 
ported by Modern. Likewise, 
Malik extensively modified 
the Edelbrock Performer RPM 
Air-Gap intake manifold with 
hand-porting, opening the cast- 
ing as much as possible without 
breaking through the outside 
walls. 

The camshaft choice here 
was unusual, with a lobe- 
separation angle of 111 degrees, 
bucking the trend toward 
narrow separations most com- 
petitors favor. Malik tells us this 
cam worked most efficiently 
when installed at 109 degrees 
intake centerline. The idea 
clearly had merit, since there 
was a huge rpm range between 
peak torque rpm and the peak 
power rpm. 

The engine ran cleanly and 
was making 571 peak horse- 
power at 6,700 rpm, while a 
peak of 538 lb-ft of torque was 
on hand at 4,400 rpm. This was 
not quite enough to challenge 
the Kaase team’s Cleveland for 
first position, but it was enough 
to grab Second Place. 



01 ] There weren’t a lot of trick parts in this high-performing engine, just 
some solid porting and a custom-grind cam. Even the rings were parts- 
store OEM replacements. 


02] Ford Racing headers are an off-the-shelf part too. 


o 


ENGINE BUILDER 

Randy Malik 

ENGINE TYPE 

Ford Windsor 

CLAIMED DISPLACEMENT 

414 ci 

BLOCK 

Factory Iron 

COMPRESSION RATIO 10.9:1 

CRANKSHAFT 

Factory iron 

CONNECTING RODS 

SCAT 

PISTONS 

Race-Tec 

RINGS 

Stock replacement, 0.060-over 

CAMSHAFT 

Comp 256/262 duration 

CYLINDER HEADS 

Edelbrock Performer 

INTAKE MANIFOLD 

Edelbrock Performer RPM Air-Gap 

CARBURETOR OR EFI SYSTEM 

1,050-cfm Holley 

HEADERS 

Ford Racing 

AMSOIL OIL 

5W-20 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

567 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

556 lb-ft 
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Lubriplate /Vo. IDS 

Motor Assembly Grease 



IV s a tradition for good reason ... 

IT WORKS! 

Lubriplate No. 105 Motor Assembly Grease has become a tradition among 
professional and shade tree mechanics for rebuilding engines. Why? 
Because it works! Lubriplate No. 105 is the premier pre-lube lubricant 
formulated to protect against scuffing, scoring and friction. 

Lubriplate No. 105 is the original white grease specifically designed 
to prevent engine wear during the initial startup. Trusted by four 
generations of mechanics worldwide. 

Also try these other 
great lubricants 
from Lubriplate. 

Chain & Cable Fluid - Penetrating Oil 
Spray Lube ‘A ’ White Lithium Grease 
Gear Shield Extra Heavy 

Biodegradable Penetrating Oil 
Multi-Purpose Lubricating Fluid 

SYNXTREME HD-2 Multi-Purpose Grease 




5Y\VI*»* 


Lubriplate 


Lubricants Company 


WBMPUim 

IO. 105 

MOTOR ASSEMBLY 

Grease 

GRASAPARA 
IBLAJE DE MOTOR 
: ^assemblage 
DEI.IOTEIR 


Newark, niJ 07105 / Toledo, OH 43605 / Phone 1-800-733-4755 
Online Webstore: www.lubriplate.com / Visa / NIC / AmEx 


for store locations 
CARQUEST.com 


A NO CP* 


amcAT** 


10ozs/284Q 


Also Available At 


AUTO PARTS 





ENGINE MASTERS CHALLENGE: SPEC. SMALL-BLOCK 



PISTONS 

Diamond 

RINGS 

Total Seal Gapless 

CAMSHAFT 

Comp flat-tappet 251/255 duration 

CYLINDER HEADS 

Edelbrock Cleveland 2V Performer RPM 

INTAKE MANIFOLD 

Edelbrock Performer RPM Air Gap 

CARBURETOR OR EFI SYSTEM 

1,050-cfm Holley 

HEADERS 

Hooker 1 7 /b, fits 1969 Mustang 

AMS0IL OIL 

10W-30 

AVERAGE PEAK HORSEPOWER OVER THREE PULLS 

575 hp 

AVERAGE PEAK TORQUE OVER THREE PULLS 

553 lb-ft 


02] Chris Thomas stands next to his class-winning engine. Thomas has 
had a hand in many winning entries at Engine Masters Challenge as part 
of the Jon Kaase Racing Engines team. 

03] The lVa-inch primary headers from Hooker are for a 1969-1970 
Mustang. Their long primary tubes proved to help keep the torque steady 
between 4,500-6,100 rpm to score big points. □ 


Chris Thomas from John Kaase 
Racing Engines put together 
a 415ci Cleveland using a set 
of ported Edelbrock heads 
that were milled to give the 
Edelbrock intake a better shot 
into the intake ports. Taking 
0.125 inch off the heads resulted 
in a 40cc chamber that neces- 
sitated a dished piston to meet 
the class-required compression 
ratio, although it seems the plan 
worked, as the engine pulled 
hard and made more than 500 
lb-ft of torque from the initial 


recording at 3,500 rpm and kept 
it above that mark all the way 
to 6,000 rpm. That flat torque 
curve also meant a nice 1,600- 
rpm band between the torque 
peak of 554 lb-ft at 4,500 rpm 
and the 576hp peak at 6,100 
rpm. 

That impressive performance 
put the Cleveland on top of the 
HOT RODs Spec Small-Block 
class with a score of 1,018,700 
and an engine, from carb to 
header, that will bolt right into a 
1969 or 1970 Mustang. 


01 ] While there’s still no charging system producing any parasitic loss, the 
Spec. Small-Block class called for a beltdriven water pump, making these 
engines virtually street-ready. The Cleveland used an Edelbrock aluminum 
water pump driven by a Jones Racing Products cogged-belt. 


415a 

FORDCLEVELAND 


ENGINE BUILDER 


ENGINE TYPE 
BLOCK 
CRANKSHAFT 


CLAIMED DISPLACEMENT 


COMPRESSION RATIO 


Chris Thomas, Almost Kaase 


Ford Cleveland 
Factory iron 

IRISH 

Scat 


CONNECTING RODS 
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At Factory Five Racing, wc build. Wc build cars. We build 
friendships. We build community. We build family heirlooms. 
The things we build make a difference in the lives of others. 

For 20 years, my team and I have been building the world’s 
best selling build-it-yourself custom cars. Let me tell you 
more about Factory Five Racing and the things we build. 



Dave Smith, President 


Free brochure/DVD: 508-291-3443 factoryfive.com 







FUEL SPECS 


OXIDATION STABILITY (MIN.) 


1,440+ 


DISTILLATION 


10% evap. at 144 degrees F 


50% evap. at Z08 degrees F 


90% evap. at 211 degrees F 


E.P. at 250 degrees F 


AVAILABILITY 


Sealed drums 
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>With all the different engine 
and combustion theories being 
tested at the Engine Masters 
Challenge, it made us wonder 
about the fuel these powerplants 
were gulping down. For the 
2015 event, we had nearly 500 
gallons of VP Racings VP101 
fuel on hand for our testing, 
and after spending the week 
converting this 101 -octane, 
street-legal fuel into horsepower, 
we spoke with the engineers 
at VP Racing to talk compres- 
sion ratios, chemistry, and the 
differences between street- and 
race-based hydrocarbons. 

HR] Is racing fuel more than just 
high-octane street gas? 

VP] Absolutely. Generally speaking, 
street gas is formulated to be as eco- 
nomical as possible while meeting the 
minimum standards required by gov- 
ernment regulations. It all originates 
from the same network of pipelines 
before being modified in some cases 
by branded refiners. Its composition 
can vary depending on the source, 
the day of the week it’s produced, as 
well as seasonally and geographically 
as dictated by government regula- 
tions for summer and winter blends. 
Currently, most street gas is blended 
with at least 10 percent ethanol. By 
contrast, VP race fuel starts with 
refined base stock to which we add 
pure chemical components, depending 
on the performance characteristics 
desired. Each race fuel is purpose-built 
with reliable consistency, i.e., no varia- 
tion from batch to batch, month to 
month, or drum to drum. 

HR] What advantages does racing 
fuel offer a car and engine? 

VP] The first advantage is consis- 
tency, which is critically important to 
tuning. Matching the correct fuel with 
the application enables the engine 
to deliver its optimum performance. 
Higher octane, oxygenation, higher 
energy value, superior burning speed, 
and other factors enable increases 
in compression, timing changes, 
and other adjustments to maximize 
power and torque. Race fuel also 
offers better vaporization, more 
efficient combustion, and a cleaner 
burn-which helps suppress engine 
temperatures, results in less wear on 
the engine, permits longer intervals 
between rebuilds, and extends engine 
life. In evaluating whether to purchase 



race fuel at all, or which race fuel to 
purchase, a driver must weigh its cost 
against its value in accomplishing the 
driver's objectives. 

HR] How would a VP race fuel 
compare to, say, a 93-octane 
street gas with a ton of octane 
booster? 

VP] First, higher octane does not 
necessarily equate to more power, and 
depending on the application and the 
manner in which the fuel is designed, it 
can actually have the opposite effect. 
Most octane boost products do not 
deliver much of an increase, with most 
promising an increase measured in 
octane points, i.e., one-tenth of an 
octane number. The increase in octane 
also varies with the octane rating of 
the fuel being boosted, with higher- 
octane fuel seeing smaller increases. 
Regarding race fuel, octane is just one 
of several characteristics important 
to a fuel’s performance, in addition to 
burning speed, energy value, and cool- 
ing effect among others. A race fuel 
with higher octane is not necessarily 
a better fuel or guaranteed to make 
more power because of these other 
factors and the role they play in the 
application. Race fuels are designed 
for a particular application to make 
the most power subject to the appli- 
cable rules, which might place restric- 
tions on lead, oxygenates, specific 
gravity, or volatility. 

HR] How many racing fuels are 
available from VP: Gas? Metha- 
nol? Ethanol? Diesel? 

VP] VP currently offers more than 70 
fuel blends, including more than 60 
leaded and unleaded gasoline blends; 
three methanol blends; one diesel 
racing fuel; nitromethane at various 
concentration levels; and ethanol 
blends, including E10, E15, E20, and 
a proprietary E85 called C85 that 
includes hydrocarbon components in 
addition to ethanol. 

HR] Does a gallon of VP race fuel 
weigh more than a gallon of street 
gas? 

VP] It depends on the fuel blend. 

For example, nitromethane weighs 
significantly more than street gas, 
while other fuels like C25, weigh much 
less. One influencing factor is the fuel’s 
ethanol content. If race fuel has more 
than 10 percent ethanol, it likely will 
weigh more than street gas since etha- 
nol is a heavier component. In some 


cases, a heavier fuel can have a higher 
energy content, but not always. 

HR] Where is VP Racing fuel 
available? 

VP] VP's fuels are available through a 
network of about 2,000 dealers and 
distributors across North America. VP 
fuels are also becoming more con- 
veniently available as part of a retail 
program in which gas stations and 
convenience stores are being branded 
as VP Racing Fuels. Most VP-branded 
stations carry 5-gallon pails of VP's 
off-road race fuel blends. A smaller 


HR] What are the most common 
factors that make a car need race 
fuel? 

VP] The higher an engine’s com- 


pression, the more it will require a 
higher-octane race fuel. The need for 
race fuel can also be influenced by 
the engine's environment, with higher 
temperatures requiring higher octane 
and better-quality fuel. 

HR] How much fuel can a regular 
person carry in their race trailer 
without needing a special placard? 

VP] You can carry up to 1,000 pounds 
of fuel without requiring a placard, 
which typically equates to two 54-gal- 
lon drums. 


HR] How much is nitromethane 
these days? 

VP] VP’s retail price on nitromethane 
is currently $795 for a 54-gallon drum. 


HR] How much compression can 
you have with a good amount of 
boost (say, 15 psi ) on E85? 

VP] E85 at the pump is very incon- 
sistent, so this is difficult to answer. 

At the pump, the ethanol content of 
E85 can range 60 to 85 percent, so 
it's hard to tune and its octane rating 
might vary. That said, a consistent, 
quality E85 fuel could likely handle up 
to 9:1 compression with 15 psi or pos- 
sibly higher. While VP manufactures 
an E85 race fuel for some of our race 
series partners, it also offers C85, 
which includes some hydrocarbon 
components to make more power. 
Both are very consistent, with C85 
offering more power than E85 at the 
pump. 

HR] It seems like a lot of racers are 
running methanol, what are the 
advantages? 

VP] The advantages of methanol 
include its relatively low cost, it can be 
somewhat more forgiving with tuning 
than some conventional race fuels, 
it makes good power, and is flexible 
enough to work in a range of low- to 
high-compression engines. A draw- 
back of methanol is that it absorbs 
water from the atmosphere. Because 
it's corrosive, it requires a special fuel 
system and the associated expense. 
With a lower energy value than gaso- 
line, twice as much fuel is required, 
which affects cost. This is also prob- 
lematic in circle-track or road-racing 
applications, with methanol’s higher 
burn-off rate having a significant 
impact on weight distribution and 
chassis setup. 

HR] What’s the highest octane 
race gas you sell? 

VP] Our C16, C23, N02, Q16, and VP 
Import are all rated as 120+(R+M/2). 
Believe it or not, the technology of 
the machines used by the industry to 
measure octane has not been updated 
since the 1930s when it was antici- 
pated that 120 would be the upper 
limit of any fuel formula. As a result, 
current fuels that exceed that level can 
only be reported as 120+ octane. 

HR] What’s your most popular 
fuel? 

VP] C12 has been the go-to fuel for 
virtually every category of motorsports 
throughout VP's 40-year history, 
during most of which it was our best- 
selling fuel. Currently, VP sells more 
gallons of VP11 0 than any other fuel. 


number of 
stations offer 
VP101, VP's 
street-legal 
101-octane 
unleaded fuel 
[the fuel used 
at Engine 
Masters Chal- 
lenge], dis- 
pensed from 
the pump. 

HR] Where 
is VP Racing 
fuel refined? 

VP] VP is not 
a refiner. VP 
purchases 
refined base 
stock from 
various sup- 
pliers and 
blends it with 
a variety of 
chemicals 
from suppliers 
in the U.S. and around the world. VP's 
plant near San Antonio, Texas, could 
more accurately be characterized as a 
blending facility. 

HR] Does VP racing fuel oxidize as 
quickly as street fuel does when a 
car sits in storage? 

VP] Stability depends on the fuel 
blend and the components it contains. 
VP's fuels are formulated to be as 
stable as possible. Some conventional 
race fuels are more stable than street 
gas with a substantially longer shelf 
life, while some of our more exotic, 
high-energy race fuels can be less 
stable with a shorter shelf life. 


HR] How 
long does 
VP fuel last 
in an open 
drum? 

VP] As a 
general rule 
of thumb, 
if a fuel is 
resealed in 
its original 
container 
and stored 
in proper 
conditions, 
its shelf life 
will be at 
least one 
year if the 
fuel is oxy- 
genated and 
two years 
for non- 
oxygenated 
fuels. That 
said, fuel 
can often 
last much longer, with one example 
being a fuel that tested OK after eight 
years! 

HR] Can race gas or oxygenated 
fuel make more power on low- 
compression (8:1) engines? 

VP] Yes, both oxygenated and non- 
oxygenated fuels can be used to 
improve performance in low-compres- 
sion, naturally aspirated engines. As an 
example, we achieved a 21hp increase 
in a stock 454 Chevy with Q16. An oxy- 
genated fuel will generate the most 
power. With any of these fuel options, 
tuning adjustments will be required to 
optimize performance. 


Octane 

Wl 

Gasoline 0& A 
With the Fuel 
Engineers Who 
Power Engine 
Masters 
Challenge 

(EftS) Jason Sands 
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It picks up the front 
tires-but not at the 
hit of the throttle — 
there's a slow rise, 
and then they hang 
there, way past the 
point you’d expect to 
see air beneath them. 
When they come 
down, the boosted 
hot rod trips the lights 
in the high-8-second 
range. That’s pretty 
impressive for a race 
car, and it's even more 
astounding when you 
learn that driver Troy 
Clark built the Model A 
in his garage and has 
put more than 5,000 
street miles on it last 
year alone! 
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You Only Get One Chance 
To Be a Part of the First Time 


Not since the westward expansion had 
such a brave band of pioneers set off through 
the desert of the Southwest. Mechanized 
horses rather than oxen powered this wagon 
train. While the likelihood of death by star- 
vation was low, there was still the possibility 
of being stranded in the wilderness should 
your steed suffer a fatal engine failure, or, 
you know, run out of gas. 

If you follow HOT ROD s Drag Week™, 
then lets just say that Drag Weekend, 
presented by Gear Vendors and with Baer 
Brakes as the events official brakes, had the 
same format but shortened to three days 
instead of five. If you’re new to our street- 
legal race events, here’s how Drag Weekend 
worked: 

For three days, competitors in street- 
registered cars raced down the dragstrip 
going for the quickest elapsed time (e.t.) 
possible, making as many runs as they liked 
or time allowed. At the end of each day, each 
racer turned in their best timeslip and the 
lowest average of the e.t.’s won the respective 
class. Of course, there was a catch: Each day 
found the racers at a new racetrack, which 
they had to drive to on a specific route, with 
no support vehicles or trailers — unless that 
trailer was being towed by their race vehicle. 
We started at Tucson Raceway, then headed 
to Wild Horse Pass Motorsports Park near 
Phoenix. From there, we made the long 
drive to Auto Club Speedway in Fontana, 
California. Some 967 miles in all. 

There were 10 classes for Drag Weekend, 
and three of them had just a single entry, 
making the win simply a matter of finishing 
the drives. That’s not to say there wasn’t some 
great track action. Within the first hour in 
Tucson, Jeff Lutz ran through the quarter- 
mile in just 6.209 seconds at 243.77 mph 


with his Pro Mod Camaro and everyone was 
excited to see if any of our other big dog Drag 
Week™ racers — Joe Barry in his 3,720-pound 
orange 1956 Chevy or Dave Schroeder in the 
nitrous-eating, 872ci Corvette — could get 
down in that range. The competition didn’t 
last long, as Barry’s car spit the head gaskets 
out and Schroeder did half-track burnouts. 
That’s OK, though, because the best part 
wasn’t the battle but the three teams working 
together in the pits. Lutz’s co-driver, Scott 
Murray, was lining up Schroeder. Barry’s 
wife, Michelle, and son, Joey, were helping 
Lutz in the pits. It was less like a race and 
more like a racing family reunion. 

We welcomed some new racers to the 
family too. Jeff Bomyea went down the 
dragstrip and finished up with a 7.79-second 
average in a twin-turbo 1968 Camaro. Ben 
Berger brought a Nissan GT-R and gave 
Dodge SRT engineer Jim Wilder a rabbit to 
chase with his Hellcat Challenger. Readers 
might be surprised to hear that one of our 
newbies was none other than the creator of 
Drag Week™ and Drag Weekend, Roadkilts 
David Freiburger. Freiburger and Steve Dul- 
cich brought out the Crop Duster and not 
only did they get the big-block 1970 Plym- 
outh to the track in time to run but managed 
a 12.06 on the last day. Of course, by then 
they’d already put themselves out of competi- 
tion and set the car on fire several times. 

We could go on with track times, but odd 
as it seems to say about a race, the results 
weren’t really the point. It was the journey 
and the companionship that everyone talked 
about on the last day. This wasn’t the usual 
Drag Week™ torture test. It was a long week- 
end with your new best friends. You can see 
all the results on page 67, but the real story is 
in the following photos. 
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WESTWARD HOfRSEPOWER 




In the 1960s, a group of Dodge factory engineers 
tested new products on the racetrack with their 
own time and money. It’s rare now to see a 
manufacturer's car at a grassroots event without 
a huge factory backing, but we think the original 
Ramchargers would have been proud to see 
Dodge vehicle development manager Jim Wilder 
and co-driver, electrical system lead engineer 
Paul Rodriguez, as they prepped what was 
practically a stolen factory Hellcat Challenger for 
three days of Dodge representation. We're being 
dramatic, of course-the guys had official permis- 
sion to take the car, but they really had to fight 
for it. We have to give Dodge credit for sending a 
stock car out with no marketing protection and 
no guaranteed win. That said, Jim took home the 
quickest Mopar trophy with a 10.69 on the final 
day. Wilder swears up and down that every detail 
on the Hellcat is stock, except for the 18xll-inch, 
forged, three-piece rear wheels that replace the 
Pirelli-wearing 20-inchers normally on the car. 
The shorter, wider wheels are wrapped in Nitto 
315/40R19 NT05R drag radials. Oh, and they took 
the seats and the air cleaner out of the car to get 
every advantage. 


Fred Sirman's 1964 Ford F-100 wasn't fast, but 
it was awesome. He drove all the way from 
South Carolina in his 302-powered machine, 
and engaged in a three-day battle for not-the- 
slowest-racer title with HOT ROD’S own Kimson 
Ekman, which Sirman won with a final average 
of 15.80 to Ekman’s 15.86. Sirman’s low-buck 
approach included a 50-gallon fuel tank from a 
tractor-trailer bolted to the rear of the frame and 
intake plumbing made from 4-inch PVC piping 
covered with an old, rusty mailbox. 




There's no way we can describe 
the sight and sound of Bryan 
Prather’s blown 1969 Corvette 
wailing on the road past an air- 
plane graveyard. His homebuilt 
hot rod didn’t seem to impress 
the armed guards at the military 
base, though, and they politely 
suggested we take our stroked 
small block-powered Chevy off 
government property. 
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WESTWARD HO(RSEPOWER) 




The route took us through a desert so picture per- 
fect you expected any minute to see Wile E. Coyote 
chasing the beep-beep of the cartoon Road Runner 
around the cacti. We avoided failing rocks, but did 
hit some rain, which isn't exactly the best thing for 
cars with questionable windshield wipers on mini- 
mally treaded tires. Bill Fowler told us the trick to 
it was to find the exact right speed where the rain 
"slid right off.” For his 1987 Mustang, he said it was 
about 10 mph more than the posted limit. Sure, Bill, 
tell it to the cops. Fowler killed the transmission in 
the ex-CHP car at the second track, putting him out 
of competition. “After loading my broken car, we 
headed to California and caught up with Lutz. His 
Pro Mod made the trip and we didn’t!” 
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You're in complete control with the power and precision of Wilwood. 
Unsurpassed engineering and testing so you can own the road. 



Po wests. Pisescsifisio* v. 

805.388.1188 OOGDCJO.CJOilcOCOCl.COm 

Designed, Tested, and Manufactured in the USA 





Day 2’s Tucson 
Dragway is not 
the first racetrack 
to use that name, 
and just a few 
miles from the 
modern facility 
are the overgrown 
remains of “Old” 
Tucson Dragway. 
Announcer Brian 
Lohnes refused to 
announce unless 
we snuck over the 
gate and scoped 
out the crumbling 
lanes. 



NONSTICK 

Need to clean the rubber off the fenders of a car 
you weren’t supposed to take racing? Take a 
tip from a Dodge SRT engineer and spray some 
Pam on the wheelwells before your burnout. 




It’s easy to get jaded when you see fast cars all 
day long, so it's pretty fun to see what happens 
when a drag-racing neophyte gets a taste of 
horsepower. Fox 10 News from Phoenix came 
out to Wild Horse Pass Motorsports Park for the 
second day of Drag Weekend racing, and reporter 
Cory McCloskey put on a helmet and climbed in 
the passenger seat of Jeff Bomyea’s 1968 Camaro 
for a high-9-second pass at 109 mph-off the gas. 
The Fox team enjoyed their drag time so much 
they decided to take the news van down the 
track. The fully loaded news van ran a smoking- 
slow 32.05 at 35.33 mph. Watch out, Jeff Lutz. 
"Sheesh, how do they cover the news?” Lohnes 
asked. “Seems like it would be over by the time 
they got there.” 
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The route from Phoenix to Fontana was 345 
miles, and 344 of them were on long, straight 
Interstate 10. Things got good right away as we 
paced Jeff Lutz and Scott Murray in the long- 
nosed Pro Mod Camaro. Lutz and Murray were 
laughing and shouting at each other inside the 
car, but the real show was outside, as Arizona 
commuters seemed torn between fury at his 
slow-lane pace of about 58 mph and delight 
at the unusual addition to their afternoon 
drive. The traffic leaving Phoenix is pretty stout, 
and the turbo-muffled boom of Lutz's 525ci 
Pat Musi big-block bounced around between 
lowered Civics and irate Prius hybrids. Lutz 
ended up with the overall win at the very first 
HOT ROD Drag Weekend. His final run gave him 
weekend averages of 6.4767 and 211.39 mph. “I 
hate to fail,” Lutz told us. “I would rather lose 
than fail to finish, so this is a redemption.” 


The only thing I remember about Drag Weekend was getting to 
meet Jeff Lutzandsit in bis car. Everything else is a blur.” 


- Dodge SRT engineer Paul Rodriguez 


Every stop was full of 
car talk, and at a gas 
station near the Gen- 
eral Patton Museum 
in Indio, California, 
we saw a lettered-up 
white Datsun pull in to 
a pump ahead of Troy 
Clark’s 1930 Ford. The 
driver, Jason Winget, 
was driving around the 
entire United States 
in his 1970 Nissan 
FairladyZ. 




One bit of news 
marred the last 
leg of our journey. 
Dave Schroeder 
and JohnEns, 
the Fightin’ Cor- 
vette Canadians 
who changed 
a cylinder head 
on the side of 
the highway the 
night before, 
finally called it 
quits when an oil 
leak became a 
major danger on 
the headers. 



THE WORLD’S GREATEST COLLECTOR CAR AUCTIONS* 


APRIL 8-10, 2016 | PALM BEACH, FL 

NO RESERVE AND RESERVE OPTIONS ARE AVAILABLE. CONTACT AN AUTOMOTIVE SPECIALIST AT 480.421.6694 

At our 2015 Florida auction, Barrett-Jackson reached a 98% sell-through rate on 517 consigned cars, resulting in over $22 million in total sales 
Celebrating over 45 years of success in the collector car auction industry Qualified, motivated bidders 
Industry-leading website traffic to promote your vehicle 


I960 CADILLAC SUPERIOR CUSTOM 
LIMOUSINE “THUNDERTAKER” 

Built by Bryan Fuller at Fuller Moto, this one- 
of-a-kind custom limousine features an Art 
Morrison chassis with RideTech suspension, a 






VELOCITY 


Experience the Barrett-Jackson Auctions live exclusively on Discovery Channel, 
Velocity and around the world on Discovery Networks International. 


•D 


& 


ALL THE CARS, ALL THE TIME. Streamed live on Barrett-Jackson.com 



Ben Berniklau owns a VW 
shop. He and his buddy, Cory 
Taffoia, showed up with two 
VW bugs on a double-decker 
trailer. “What a pain to put 
a fullsize bug on top, and 
way worse to get off,” he said 
about the twin transport. The 
bug went on to claim a 12.58 
average. “We got our butts 
kicked in the bracket race by 
the V8 cars, which is pretty 
standard, but when the other 
guys were loading up their 
trailers to head out, I just aired 
up my tires, opened the sun- 
roof, and jammed home with 
a smile on my face— best time 
racing I ever had." 


The route 

through Tucson went 
a Mock away from 
my mom’s house. So 
I stopped by to visit. 
That was neat!” 

-Jim Forbes 




Brandon Gant was one 
of three Dodge Darts in 
competition. "Everything 
was going great until 
we were on the road," 
he told us. “I heard a big 
slam and there were 
my slicks falling off the 
roof and following me 
down the highway. That 
was when I realized that 
I was officially on an 
adventure.” 



It's a good thing Thompson is a firefighter, 'cause the 'Bee is hot, with a pati- 
naed orange paint job and a Six-Pack 413 wedge under the lift-off hood. Did 
we mention it’s a stick? 



In 2004, HOT ROD ran the Pump Gas Drags, which is sort of where all this 
craziness came from. Dan Geis remembers, because his car was there, only 
the sweet 1964 Nova wasn't his car yet. It was built and raced by Jim Henn. 
Henn died in an off-road crash in 2007, but we think he’d be proud to see 
his machine still kicking butt at street legal drags. “The car was conceived 
and built to commute to work during the week,” Geis told us, “but to also 
lay down 9-second passes at the track on the weekend, so split-personality 
events like this are a natural fit. No mini-trailer, no tire changes, no re-tuning/ 
adding race gas. Just turn off the freeway, top-off the tank, empty out the 
trunk, air down the tires, suit up, and head to the lanes.” □ 
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NAME 


CAR 

CLASS 

AVERAGE E.T. 

AVERAGE MPE 



JEFF LUTZ 

■ 

1969 Chevrolet Camara 

Unlimited 

6.477 

211.39 ^ ■ ~V 

u^i*»tCMVr4wt tw«/ 

BRYAN PRATHER 

1969 Chevrolet Corvette 

Unlimited 

9.398 

142.773 


JOE BARRY 

1956 Chevrolet SportsCoupe 

Unlimited 

DNF 

DNF 


DAVESCHROEDER UkJfcC 

1966 Chevrolet Corvette 

Unlimited 

DNF 

DNF 

- 

FLOYD AZUN 

2014 SRT Viper 

Modified Big-Block Naturally Aspirated 

12.180 

124.557 / 


ROB PARSONS 

1993 Ford F-150 Lightning 

Modified Small-Block Power Adder 

8.880 

152.473 I 


KEN RIDDLE 

1969 Dodge Dart 

Modified Small-Block Power Adder 

11.369 

117.873 


JEFFBOMYEA 

1968 Chevrolet Camara 

Super Street Big-Block Power Adder 

7.797 

181.003 \ 


DANGEIS 

1964 Chevrolet Nova 

Super Street Big-Block Power Adder 

9.683 

140.41 


BRIAN ROCK 

1965 Pontiac GTO 

Super Street Big-Block Naturally Aspirated 

10.305 

130.27 A J 

QuiCkn^Pte^ 1 

STEVEN GRAY 

1967 Chevrolet Camara 

Super Street Big-Block Naturally Aspirated 

14.408 

95.103 


JOHN GAY 

1970 Plymouth Barracuda 

Super Street Big-Block Naturally Aspirated 

DNF 

DNF 


WILLIAM FOWLER 

1987 Ford Mustang 

Super Street Big-Block Naturally Aspirated 

DNF 

DNF 


ROSS GAULT hM&t 

1969 Chevrolet Camara 

Super Street Big-Block Naturally Aspirated 

DNF 

DNF 


TODD PETERSON 

1992 GMC Typhoon 

Super Street Small-Block Power Adder 

13.212 

97.453 


STEVEN FORRESTER J., 

1993 Ford Mustang 

Super Street Small-Block Power Adder 

DNF 

DNF 


KEVIN STUDAKER 42SK 

1972 Chevrolet Concours Wagon 

Super Street Small-Block Naturally Aspirated 

10.384 

129.143 


WILLIAM FREDENBURG 

1968 Ford Mustang 

Super Street Small-Block Naturally Aspirated 

11.03 

122.323 


JOHN SYLLIAASEN 

1970 Chevrolet Camara 

Super Street Small-Block Naturally Aspirated 

12.403 

110.1 


JONATHAN GRAY 

2012 Dodge Challenger 

Super Street Small-Block Naturally Aspirated 

14.245 

99.283 


FREDSIRMAN 

1964 Ford F-100 

Super Street Small-Block Naturally Aspirated 

15.801 

85.84 


JAMES FORBES mJJJ 1 

1962 Chevrolet Chevy II 

Gasser 

10.813 

122.963 


TROY CLARK 

1930 Ford ModelA 

Hot Rod 

8.796 

157.35 4'' 


JIM WILDER 

Z015 Dodge Challenger 

Street Machine Eliminator 

10.862 

127.997 *4- 


BARRY BERGER 

2012 Nissan GT-R 

Street Machine Eliminator 

10.962 

131.427 

k 

| Otejr hmiskis, jiv« 

STUART BARADA 

1968 Chevrolet Camara 

Street Machine Eliminator 

11.465 

116.987 


»)«• « r*s*7) 

BRANDANGANT 

1973 Dodge Dart 

Street Machine Eliminator 

11.850 

106.89 



DREW MCKINLEY 

2000 Chevrolet Camara 

Street Machine Eliminator 

12.095 

115.073 


-f OurtJitTt c-cjr) 

TRENT PETERSON 

1973 Plymouth 6TX 

Street Machine Eliminator 

12.435 

107.16 

KARL HARDESTY 

1963 Ford F-100 

Street Machine Eliminator 

12.521 

106.67 

^ - 

BENBERNIKLAU 

1967 Volkswagen Bug 

Street Machine Eliminator 

12.584 

105.313 


PAULBALDACCHINO 

1964 Ford Falcon Wagon 

Street Machine Eliminator 

13.05 

104.653 

ft J 1 • ■ 

COREY TAFFOLA 

1967 Volkswagen Bug 

Street Machine Eliminator 

13.732 

96.3 


CHASE RIDDLE 

1974 Dodge Power Wagon 

Street Machine Eliminator 

13.789 

99.49 

l 

BOB SAUZEK 

1965 Ford Fairlane 

Street Machine Eliminator 

14.119 

95.773 

tuKkJUf. 

CHRISTOPHER THOMPSON 

1969 Dodge Super Bee 

Street Machine Eliminator 

14.695 

86.147 

(In-f r«t tr 0 Mtf ws 

KIMSONEKMAN 

1966 Buick Wildcat 

Street Machine Eliminator 

15.865 

84.957 4 -4 

H- tw» btfnt 

AGUSTIN JIMENEZ 

2003 Ford F-350 

Street Machine Eliminator 

DNF 

DNF V 

r«CM« sfwt*. 

DAVID FREIBURGER 

1970 Plymouth Duster 

Street Machine Eliminator 

DNF 

DNF 
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HARBOR FREIGHT 


QUALITY TOOLS AT RIDICULOUSLY LOW PRICES 


QUALITY TOOLS 



MECHANIC'S 

GLOVES 

SIZE LOT 


MED 

62434/62426 

LG 

62433/62428 

X-LG 

62432/62429 


HRRDY: 

YOUR CHOICE 

$399 


Item 62429 shown 


comp at $1 1.99 

l1lll|lll!||lllllllMllllllllll!l|i 


4 ((2003411 


V PITTSBURGH ERAS 

6 TON HEAVY DUTY 
STEELJACK STANDS 

LOT 69596 
filim 61197/62393 
[I kil 38847 shown 

Customer Rating 

$ 39 " 

comp at $79.99 

11 niiiniiiiiiiiiiii 1111 11 

ra/ 48 J 

1 LIMIT 3 - Good at our stores or HarborFreight.com or by calling 


pw day. 

MECHANIC'S 
SHOP TOWELS 
PACK OF 50 




Customer Rating $Q99 

comp at $18 

lillllillim 

49222 1« t 

LIMIT 7 - Good at our stores or HarborFreighlcom or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 

''18 PIECE SAE AND METRIC 
T-HANDLE BALL END 
HEX KEY SET 

TTTSBURGH 

LOT 62476 
96645 shown 
Customer Rating 





4 r> 

LIMIT 6 - Good at our stores or HarborFreighlcom or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 



^ SUPER COUPON 



Limit 1 coupon per customer per day. Save 20% on any 1 item 


of the following items or brands: Inside Track Club membership, ■ 
I extended service plan, gift card, open box item, 3 day parking lot sale > 
I item, compressors, floor jacks, saw mills, storage cabinets, chests or I 
carts, trailers, trenchers, welders, Admiral, CoverPro, Daytona, Diablo, 

I Franklin, Hercules, Holt, Jupiter, Predator, Stik-Tek, StormCat, Union, I 
Vanguard, Viking. Not valid on prior purchases. Non-transferable. 

■ Original coupon must be presented. Valid through 6/5/16. | 

1 min 1 1 11 iii 11 1 1111 11111 hi 1 
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How Does Harbor Freight 
Sell GREAT QUALITY Tools 
at the LOWEST Prices? 


We have invested millions 
of dollars in our own 
state-of-the-art quality test 
labs and millions more in 
our factories, so our tools 
will go toe-to-toe with the 
top professional brands. 

And we can sell them fora 
fraction of the price because 
we cut out the middle man 
and pass the savings on to 
you. It’s just that simple! 
Come visit one of our 
600+ Stores Nationwide. 




r SUPER : 
COUPON 1 


2.5 HP, 10 GALLON, 125 PSI 
OIL LUBE AIR COMPRESSOR 


SAVE 

$39 


LOT 61490/67708/69092 
62441/62764/67708 shown 

$12999 

Customer Rating comp at 

$ 1 68.99 



lll!illlllll:linili«|!llll|ililltlli:i 
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LIMIT 4 - Good at our stores or HarborFrelght.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 




20 TON SHOP PRESS Customer Rating f 

§ 

LOT 32879 


' Pair of Arbor 
Plates Included 



757 ” 

comp at $369.99 

111 1 urn 111 11 1111 mm 

491 M.4'.'* 

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 



16" x 30" TWO SHELF 
STEEL SERVICE CART 

IB * CfNFRAJ L0T 60390/51 07 shown 

• 220 lb. capacity 

P~ 

liimiui 1 m 11 1 hi 1:111 1 

4A20A 3 M 


1/2" INDUSTRIAL QUALITY 
SUPER HIGH TORQUE 
IMPACT WRENCH 



Customer Rating 10 FT. x 17 FT.. 
□□□□ PORTABLE GARAGE ! 

9AAQ LOT 69039 show. 1 

Ol fU99 comp at 60727/82286/62860' 

I I W $31 1 62864/62859/63055 

II III I Hill 1 1 III I III li : 


«•*» t J J .9 
at our stores or HarborFreighlcom or by calling i 
discount or coupon or prior ( 


LIMIT 3 

800-423-2567. Cannot be used with 
purchases after 30 days from original purchase with original receipt 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 




ri2,000 LB. ELECTRIC WINCH 
WITH REMOTE CONTROL AND 
AUTOMATIC BRAKE 

LOT 61256/60813 
61889/68142 shown 

SAVE 
$453 

$ 299 " 

1 comp at $752.99 

IIJNillJM.il II I IHIl! II 


PITTSBURGH^ 

LOW-PROFILE 
CREEPER 

Tools sold 
separately. 


$7999 

comp at $249.99 

. . Illlll III 

45105200 

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used wit b other discount or coupon or prior 
purchases after 30 days Irom original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 



CistMur Rating WELDING 

□anna ™™e™inet 

$14999 


LOT 62275/61705 shown 



1I7E 
>70 

lllllllllll III II1HIII 1111111111111111 
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LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 

Offer good while supplies last. Non-transterable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 

AMDHDHMMM 



4-1/2 "ANGLE GRINDER 

drll|master 

Customer Rating 

□□□r 


LOT 60625 shown 
69645/95578 



Ill 111 nun limn 

451HS 1 W4 
LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days tram original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 



27 LED PORTABLE 
WORKLIGHT/FLASHLIGHT 

LOT 67227 shown 
A, 69567/60566/62532 


SAVE 

58 % 


$299 

'111111:1111:111111 llllllll 1 11 mi II 


Batteries included. 


comp at 

$7.15 


<4 520W0IB 



36" METAL BRAKE 
Customer Rating WITH STAND 

mar 


3001b. 

if capacity 

comp at $79.99 

IS III III III HI I II llllllll II 

401 75037 

LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days Irom original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 





LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days Irom original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 






























INDUSTRIAL QUALITY 
ROLLER CABINET 

B*OBUUJa 

LOT 68784 shown 
69387/62270/62744 


Weighs 245 lbs. 

2633 lb. capacity 
14,200 cu. in. of storage 
16" deep drawers have folded 
edges for extra strength and 
detents to secure the drawers 
when closing 


LIMIT 3 - Good at our stores or HarborFreight.com or by calling 800-423-2567. Cannot 
be used with other discount or coupon or prior purchases after 30 days from original 
purchase with original receipt. Otter good while supplies last. Non-transterable. Original 
coupon must be presented. Valid through 6/5/16. Limit one coupon per customer per day. 


IOWIST PRICES V* 


600+ Stores 
Nationwide 


Customer Rating 




I SUPER 
COUPON 


SUPER COUPON 


FREE 


WITH ANY PURCHASE 
=BrM=TBd-l 

7 FUNCTION 
DIGITAL 
MULTIMETER 


I LIMIT 1 - Cannot be used with other discount, coupon or prior 
"purchase. Coupon good at our stores, HarborFreight.com or by 
calling 800-423-2567. Offer good while supplies last. Shipping 
& Handling charges may apply if not picked up in-store. Non- 
a transferable. Original coupon must be presented. Valid through 
1 6/5/1 6. Limit one FREE GIF coupon per customer per day. 

i III llllll III III Nil II 

_ inn- »i. 


2 PIECE 

VEHICLE WHEEL DOLLIES 

• 15001b. capacity 


LOT 60343 


57338 shown 


PITTSBURGH t 


$4999 

comp at $99.99 


a 


vE 


RAPID PUMP® 1.5 TON 
ALUMINUM RACING JACK 

PITTSBURGH 

Customer Rating 

□□□□ 


• 3-1/2 Pumps Lifts 
Most Vehicles 

• Weighs 32 lbs. 

LOT 69252 
68053/62160 
62496/62516 
60569 shown 

$5999 

comp af $119.99 

11 mi 1 11 11 1111 11 urn 11 

452B1 U«i 

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 

6o!ed soTar 

SECURITY LIGHT 

niunfcar Hill Shorty* 

LOT 62534 
69643 shown 

Includes 6V, 
900 mAh NiCd 
battery pack. 


■ WOWiSo 1 MMfe 


9 PIECE FULLY POLISHED 
Customer Rating COMBINATION 

nnnnr 

PITTSBURGH 


WRENCH SETS 

SAE 

LOT 69043/42304 shown 


SAVE 

66 % 


METRIC 

LOT 42305/69044 


YOUR CHOICE 

$599 

, comp at 

• ---nftOOu $17.97 

IHIIHIII|IIIIUKIIIIIIINII||!1IIII!IIII 
. ... 

LIMIT 6 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 




Includes Ra^, ■ 
Hook and Chain 


1 TON CAPACITY 
FOLDABLE SHOP CRANE 


jt 


LOT 69445/93840 
61858/69512 shown 


.$9999 

comp at $269 


3 PIECE TITANIUM 
NITRIDE COATED 
HIGH SPEED STEEL 
STEP DRILLS 


LOT 91616 shown 
Drill 28 Hole 69087/66379 


SAVE 


54 °a 


$3199 

comp at $69.99 

lllllll III II I llllll I II 
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17 FT. TYPE1A 
MULTI-TASK 
LADDER 

LOT 62514/62656 
67646 shown 
300 lb. capacity 
23 Configurations 


MOVER S DOLLY 

LOT 63098/61899/60497/62399 
63095/63096/63097/93888 shown 

4 

$ 8" 5 /,t; 


:>72/t 

1 comp at $209.99 

iiiiii iiuiiii iiuiiii ml 

g " LIMIT 3 - Good at our stores or HarborFreight.com or by calling 1 l ' 

>r | 800-423-2567. Cannot be used with other discount or coupon or prior | • • *• 
t. purchases after 30 days from original purchase with original receipt. 
ie | Offer good while supplies last. Non-transferable. Original coupon must be I " 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 

’’ " pfrrsB {mdkamm 
5 PIECE AUTO TRIM AND 
MOLDING TOOL SET 


Uft^TU 


RETRACTABLE 
AIR HOSE REEL WITH 
3/8" x 50 FT. HOSE 

LOT 93897 shown 
69265/62344 


>6S" 

1£9" 

! hi in uni ii iiiiiii linn ii 


comp a 

$166 


SAVE 

154% 


ii mi mi uni 1 1 ii ii 

4BV B14S7 

•»' • - .oo at our stores or arorregt.com or :y calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days Irom original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 


mi mi 


SAVE 

66 % 

$599; 

comp at $1 7.99 J 


11 11 wiiii mill 


LIMIT 8 - ood at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
| Offer good while supplies last. Non-transferable. Original coupon must be 
, presented. Valid through 6/5/16. Limit one coupon per customer per day. 


ADJUSTABLE STEEL 
WELDING TABLE 

LOT 63669 
61369 shown 

&&!> 

$5999 

comp at $149.99 

IIUIIII Mil II 1 1 II III III III 

4B2BBM ■ 

■' 4 - 00 at our stores or ar or reg’tcom or -y calling 

800-423-2567. Cannot be used with other discount or coupon or prio 
purchases after 30 days Irom original purchase with original receipt 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 6/5/16. Limit one coupon per customer per day 


pij $8" 

I'HiU comp at 

fccJaJ $59 97 

II Mil IIINIII II 

4n/n7H4n J 

LIMIT 6 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
1 original purchase with original receipt. 
Non-transferable. Original coupon must be 
Limit one coupon per customer per day. 


13 HP (420 CCJ 
GAS GENERATORS 

LOT 68530/63686 
76 dB 63085/69671 shown 
Noise lot 68525/69677 
Level 63087/63088 
CALIFORNIA ONLY 


calling 
prior 

original receipt, 
coupon must be 
customer per day. 


HIGH SPEED METAL SAW 

LOT 62541/60568/91753 shnwn 


• 100% Satisfaction Guaranteed 

• Over 30 Million Satisfied Customers 


• No Hassle Return Policy 

• Lifetime Warranty On All Hand Tools 


• 600+ Stores Nationwide 

• HarborFreight.com 800-423-2567 


comp at 

$49.99 


$ 12 " 

it iniiniii iiuiiii in Hi 

4 r> » 1 n 1 00 

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must he 
presented. Valid through 6/5/16. Limit one coupon per customer per day. 
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WePutthe2016 
Chevrolet Camara 
on the Dyno, on 
Track, and on the 
Road— and it’s 
Unbeatable 


>The first conversation we had with Jeff 
Lutz came after he blew the tires away on 
his first run. “Did you floor it off the line?” 
he asked as he came back into staging. “Oh, 
god, no,” we answered. “Put the throttle 
down gently. Like you’re handing a baby to 
someone.” Then he took our advice and beat 
us. The jerk. 

We didn’t know how good the 2016 
Chevy Camaro was when we invited profes- 
sional drag racer Lutz to help us dragstrip 
test it at Wild Horse Pass Motorsports Park 
in Chandler, Arizona. In fact, we were wor- 
ried that Lutz wouldn’t have a good time. 
After all, he builds drag cars for a living and 
spends most of the year at racetracks, either 
supporting customers or behind the wheel 
of his own 2,500hp race car. We figured he’d 
be bored with a 455hp SS. That was under- 
estimating both Lutz’s love of racing and the 
capabilities of the sixth-gen Camaro. 

The Camaro started impressing us long 
before we got it on track. We picked up two 
2016 SS cars in Dallas and had a day to get 
them to Wild Horse near Phoenix in time 
to race Lutz, and from there we had to drop 
them off in Los Angeles. You can learn a lot 
about a car in 1,500 miles. 
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GRUDGE MATCH GLORY 
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[We took our SS to Addiction Motorsports in 
Canoga Park, California, and made a couple of 
dyno runs. As the engine warmed up, we got 
our best number, 405 hp and 405 Ib-ft of 
torque, suggesting that the LTl’s new tri-Y 
exhaust manifolds are doing a good job of 
scavenging exhaust, with torque output 
remaining above 350 Ib-ft from the dyno pull’s 
start at 1,800 rpm all the way to 6,000 rpm. 
Based on the LTl’s SAE-proven 455hp output, 
that’s only an 11 percent drivetrain loss— im- 
pressive for a car equipped with independent 
rear suspension. The LT1 and six-speed put 
as much horsepower to the ground as the LT1 
Stingray we tested previously and also as much 
as a 6.4L Scat Pack Charger. 


THE CAR 

Walking up to the 2016 model is like playing 
one of those “spot the difference” memory 
games. If there isn’t a fifth-gen parked 
nearby, you might be forgiven for thinking 
that not much has changed. The new car 
keeps the wide-hipped, muscle-car profile, 
with the same love-it-or-hate-it high cowl 
and low roofline. The grille shapes and pat- 
terns have changed, but they are in familiar 
places. The new hood moves the highlights 
of the center bulge to side-placed vents, and 
in the back, the taillights have a jaunty little 


angle to them. The Camaro has always been 
a good-looking machine, so we understand 
the reluctance to do more than the barest 
nip/tuck. The problem with the subde 
redesign is that potential customers might 
miss how radical the 2016 Camaros changes 
really are. 

The sixth-gen is an entirely different 
machine. The 2016 has all-new underpin- 
nings, and that freed up the engineers to 
make the car lighter and better-handling. 
Much of the floor stampings are similar to 
the Cadillac ATS coupe, which shares the 
Camaros Alpha platform, but the Camaro 
isn’t a Cadillac with a sporty body. It’s stiffer 
and lighter than the ATS, with an increased 
track width, a longer wheelbase, and unique 


suspension geometry. 

The weight is what everyone has been 
talking about. The Camaro SS shed more 
than 200 pounds compared to the 2015 
car — although our heavily optioned test car 
put most of that back on, and our frequent 
Texas BBQ stops probably added another 
hundy to the total. That doesn’t matter, 
though, because it’s not the car’s weight loss 
so much as the remaining weight placement 
that makes the 2016 SS so much better than 
its predecessors. Chevrolet went techy in the 
material choices, matching each part of the 
chassis and body to exactly the right kind 
of steel to add strength and rigidity with 
less mass. Cut a piece out of the windshield 
pillars and it won’t be the same metal mak- 
ing up the doorjambs. Bolt lengths were 
measured and trimmed so there isn’t a single 
fastener adding more ounces than necessary. 
The result is noticeable from the first time 
you take a corner. We put more road miles 
on our two test cars than most customers 


[We recorded highway fuel economy 
in the mid- to high-20s, balanced by 
enthusiastic acceleration and ample 
use of rev-matching downshifts 
around town that dragged our aver- 
age down to a respectable 23 mpg 
over the course of our test. 


APC0 






$ 





[The higher-trim-level cars come with mood lighting and a lot more 
leather-wrapped panels that make the interior much more upscale. In 
our brief time with the Apple CarPlay interface, we found the navigation 
to work well with voice-to-text address inputs, and the streaming audio 
from Pandora was seamless, but only for Brandan Gillogly’s phone. Elana 
Scherr's phone wouldn't work at all, although Bluetooth was fine. We as- 
sume it has to do with the quality of non-Apple USB cables. 



[It’s not a HOT ROD road trip without a food recommendation. We had 
some good eats along the way, but the winner was El Metate Tamale Fac- 
tory in Gallup, New Mexico. 



[One of the best stops on our trip was at the Unser Racing Museum in Albuquerque, New Mexico. It’s 
a huge collection of cars and bikes spanning the Unser family's involvement with motorsports from 
the early Pikes Peak days to NASCAR and Indy racing. Our enthusiastic, last-minute, offramp usage 
when we saw the sign would have made Bobby Unser proud. 


will in their first year of ownership, and 
we found the car was responsive on quick, 
curvy roads, but still comfortable and solid 
on long highway stretches — and Texas is all 
about long highway stretches. 

Chevy offers a turbo-four, a six-cylinder, 
and the one we care about, the direct- 
injected LT1 6.2L V8. The LT1 in the 
Camaro shares most of its design with the 
Corvette Stingray, the most noticeable dif- 
ferences being the oil pan, tri-Y headers, 
and supposedly, 5 less horses. The Corvette 
engine is rated at 460, the Camaro at 455, 
but based on our dyno test of the manual 
car — where it made an impressive 405.2 
hp and 405.4 lb-ft at the wheels on its best 
run — we think the ponycar might be pack- 
ing just as much as its sportscar brother. 

It’s easy to get jaded about horsepower 
numbers, but when we stopped to check out 
Stewarts Petrified Woods in Holbrook, Ari- 


zona, the clerk asked us the power, and then 
said, “Wow, what’s top speed? 300 mph?” 
He was serious. 

We had two cars for our drive: a stripped- 
down 1SS with the Tremec TR6060 six- 
speed (MSRP $37,295) and a lux 2SS with 
sunroof, magnetic ride control shocks, 
speed-enhancing black stripes, and the 
eight-speed 8L90 Hydra-Matic (MSRP 
$47,750). Both cars offered the dual-mode 
(NPP code) exhaust, something that made 
blipping the throttle at each other on the 
road-trip portion of the drive that much 
more entertaining. In cars equipped with 
the NPP exhaust, a huge transverse muffler 
is divided in two internally for each bank of 
the engine leading out to four exhaust tips. A 
butterfly valve can either let the exhaust flow 
through unobstructed or detour through 
the muffler. Tour mode lets the LT1 come 
to life at full volume on startup — so you can 


impress folks in the grocery-store parking 
lot or roadside fossil stand — then the valve 
closes for quiet cruising. In Sport and Track 
mode, it’s open all the time. Snow/Ice mode 
leaves it closed all the time. We did not use 
Snow/Ice mode, not even when we were 
driving through snow and ice. A little HOT 
ROD advice here: never press a button that 
gives you less horsepower. 

Speaking of buttons, the Camaro has 
really stepped up the interior options. The 
dash design features a step-down that breaks 
up the long, dust-collecting expanse of 
modern safety requirements. The gener- 
ous 8-inch center screen, standard in all 
2016 Camaros, is tilted downward slightly 
to reduce glare. Those who are averse to 
smudged touchscreens can rely on the but- 
tons on the steering wheel and below the 
screen. Also good for the tactile driver are 
the textured silver bezels surrounding the 
air vents that rotate to control temperature 
and fan speed. You don’t realize how nice it 
is to be able to change settings without hav- 
ing to take your eyes off the road until you’re 
frantically turning the heat up during a freak 
snowstorm on an Arizona mountain road 
because your fellow editor nabbed the 2SS 
with its heated seats and steering wheel. 

Even without luxurious bum- warming, 
the Camaros seats are the most comfort- 
able of any new car we’ve been in. There’s 
a huge range of travel that accommodated 
both the shortest and tallest drivers on the 
HOT ROD staff. In the LT-package car, we 
had cloth seats and a lot of plastic, although 
nicer plastic than in previous generations. 
The upscale interior in the 2SS is the best a 
Camaro cockpit has looked since the hound- 
stooth seats of the late- 1960s, with soft, 
leather- wrapped panels and customizable 
mood lighting that we made fun of, but then 
played with for an hour and half. Not only 
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[You’ll hear a lot about weight savings, and the 2016 is lighter than the 
2015, but at 3,728 pounds for a fully loaded 2SS automatic, and 3,617 for a 
stripped-down six-speed, it’s not exactly a featherweight. 




[The transmission cooler is on the same plane as the road surface. The 
lip on the leading edge of the transmission cooler opening causes a low- 
pressure area to help draw air through. 


[Because the Alpha platform is narrower, Camaro engineers split 
the engine cooling between three radiators. One is mounted in the 
traditional location and uses an 850-watt electric fan. Two outboard 
radiators are canted inboard and fed high-pressure air from the outer 
edges of the center lower grille opening. 


1 



are the seats comfortable but the entire driv- 
ing position is excellent. The flat-bottomed 
steering wheel gives you plenty of legroom, 
and the shifter in the manual car is a satisfy- 
ing snick-snick to the chosen gear. We espe- 
cially noticed the well-balanced pedals; there 
was none of that heavy throttle and overly 
touchy stopper mismatch. In the three-pedal 
car, the clutch balances perfectly with the 
brake and gas. It’s a small thing, but makes 
the driving experience that much better. 

That’s not to say everything about the 
new design is perfect. We wanted a smaller 


Camaro, and GM gave us one. You can’t lose 
weight and inches without sacrificing some 
cabin space. The rear seats are about as use- 
ful as the hollow benches in a F.A.S.T.-class 
car. Chevy should have saved some money 
and just gone with jump seats like in a 1990s 
pickup truck. At least then one passenger 
in the back could have had legroom. Even 
in the front passenger seat, space is at a 
minimum, as the Camaro transmission tun- 
nel placement favors the driver. Behind the 
wheel, there’s plenty of space, so if you con- 
sider it a single-seater, then it’s huge. 

The ongoing complaint about visibility 
is still valid thanks to that low roofline, but 
complaining about it takes longer than sim- 
ply checking your mirrors. We had one car 
with blind-spot warnings and one without, 
and both made it 3,000 miles with no colli- 
sion damage. Rearward visibility is compro- 
mised by the tall decklid and spoiler when 
backing up, making the rear-facing camera 
a necessity. They’ll be mandatory on all light 
vehicles sold in North America by 2018, 
anyway, so just get ahead of the curve. 


THE RACE 

Small quibbles aside, we came into our track 
test feeling pretty fond of the new Camaro, 
and we had every confidence that it would 
make its promised press release e.t’s of 12.50 
for the six-speed manual and 12.30 for the 
automatic. In fact, with our hot-shoe driver 
and mineshaft desert air, we thought we just 
might be able to beat Chevy’s drag numbers. 
Our track preparation for both cars was the 
same: half a tank of gas and cleaning all the 
empty coffee cups and Red Bull cans from 
our 16-hour commute out of the consoles 
and cupholders. Tires were the stock Eagle 
FI Asymmetric 3 245/40ZR20 (front) and 
275/35ZR20 (rear) rubber run at street pres- 
sures on 20-inch aluminum wheels. 

Wild Horse Pass is an excellent track We 
had careful prep on the starting line, but it 
was still what we’d consider a “street-car” 
preparation — sticky for the launch and clean 
down the rest of the quarter- mile. The per- 
fect weather and fantastic surface deserve a 
nod, but most of the credit for the incredible 
times we saw belongs to the Camaro. The 
car is an absolute darling on a dragstrip. 
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Once you get the hang of the baby-passing 
launch, both the manual and the auto track 
straight and true, pulling the whole way. We 
traded offbest runs with Lutz in the 2SS, 
hovering in the 12.30 mark from the get-go 
until he pulled ahead with a 12.28 at 114.38 
mph. Then we got a 12.23. Then he got a 
12.21. Then the track officials pointed out 
that between the two cars wed made more 
than 80 passes, and timeslips were floating 
around the start line like dollar bills after a 
bank heist. Translation: our track rental was 
up. How does a day go so fast 12 seconds at 
a time? The end result was a best e.t. for the 
automatic of 12.21 at 1 14.93. The manual 
put down a 12.40 at 115.30. On a few runs, 
we saw top speeds of almost 116, and one 
particularly good launch netted a 60-foot 
time of 1.87 — most of the fast-pass 60-foots 
were in the 1.9 range. Our conclusion? 

The car is way quicker than its advertised 
e.t.’s and could be even quicker than any of 
our e.t’s, given a sticky track and a patient 
throttle application. 

We made our best pass in a customized 
version of Track mode, with the suspension 
in the softer Touring setting — something 
that could only be changed in the magnetic 
ride control (MRC) -equipped car. Lutz went 
full Track and made the quickest pass of the 
day with the stiffer settings. New car modes 
can be trickier than they seem, much of the 
changes dependent on what the engineers 
consider a “track.” For example, in a Dodge 
Hellcat, “Track” mode uses more anti-slip 
than “Sport” mode to get you out of road- 
course corners with less tire spin. In the 
Camaros sophisticated brother, the Z06, 
there are five different variations of more or 
less digital babysitting, with the top setting 
being minimal interference — right before 


you turn it all off. We call that mode, “You’re 
on your own, kid.” 

We checked in with Camaros lead devel- 
opment engineer, Aaron Link, to see if there 
were any behind-the-scenes details of mode 
changes that we were missing, but it turns 
out the Camaro is pretty straightforward. 

The mode changes do not affect the traction 
control, so any performance mode can be 
made into “You’re on your own, kid,” simply 
by holding down the traction-control (TC) 
button on the console. There is a secret 
“relaxed” mode that gives you some but 
not all of the traction control. You can get 
that from a double tap on the TC button. It 
might be good for cautious road-course use, 
but for drag racing, you want it all off. 

You’d expect Track mode to be the most 
aggressive, and it is, with the stiffest suspen- 
sion, tighter steering response — slightly too 
touchy for the street, in our opinion — and 
harder, quicker shifts. The exhaust note is 
louder and it offers launch control. The one 
surprise is that the throttle response in Track 
mode is, not slowed down exactly, but made 
more subtie. “It’s a slower ramp in the Track 
mode,” Link says. “A more elastic throttle, to 
offer better control on a road course.” This 
less aggressive throttle response might have 
had the added benefit of assisting with the 
launch at the dragstrip. The hardest part 
about getting any foot-braked, street-tire car 
down a dragstrip is the delicate application 
of the gas pedal. 

Much as it pained us, the automatic car is 
quickest if you let it make the shifts for you. 
The paddles are slow to respond, and there’s 
just no way to beat the machine if you flip 
through the gears by hand. The six-speed car 
is easy to launch and a pleasure to shift. Its 
slower times have more to do with gearing 



than shifting. Although its 3.73 rear gears 
are lower than the auto’s 2.77, the transmis- 
sion ratios end up giving the automatic a 
definite starting-line advantage with a final 
ratio of 4.56. Yeah, that’s a sweet number for 
a car that can cruise 90 mph on the highway 
at 1,800 rpm. Despite that, the manual car is 
much more fun on the street, and that’s the 
option we’d check off on a dealer order form 
if we were in the market for a new Camaro. 

So, new-car shoppers, should you buy 
the sixth-gen Camaro? A resounding yes. 
There’s nothing about the fifth-gen that isn’t 
a thousand times better in the new car. Hell, 
we just ran the same e.t. numbers in the SS 
that people were barely making in the fifth- 
gen ZL1. Was Lutz bored? “It’s been a long 
time since I’ve been at a track just having 
fun, not wrenching on anything.” he said. 
“It’s amazing you can just go out and buy 
something that runs like this — just fast hot 
laps, no problems.” Can you imagine what 
the performance package cars are going to 
offer us? Watch out Hellcat, and Mustang 
who?D 









>The first thing you have to know about the Ford Mustang Shelby 
GT350 and GT350R is that they’re not just Mustangs run through 
the performance-parts bin. Like Fords successful 2010-2014 F-150 
Raptor program (an off- road truck based on the F-150 with desert- 
racing-bred shocks, tires, seats, and unique bodywork), the 2015 
Mustang GT350 and GT350R are practically all-new cars simply 
based on the 2015 Mustang GT architecture. 

According to the Chief Engineer of Ford Performance Jamal 
Flameedi, the GT350 and GT350R are a collection of “bespoke parts 
specifically combined to make a balanced vehicle.” Flameedi would 
know, he was — by no coincidence — the driving force behind Fords 
extremely successful F-150 Raptor program. 

Some readers may be disappointed to learn it’ll be nearly impos- 
sible to build a 2015 Ford Mustang GT into a GT350 (or the more 
extreme GT350R) due to the level of unique parts. It certainly won’t 
be cost effective to do so. The good news, however, is that once you 
add up all of the unique features of the GT350 you realize what 
a performance value these cars are, even with a starting price of 
$49,995. Need more convincing before you trade in your Mustang 
GT for a GT350? Flere are 15 more things we learned from Flameedi 
and his team about the GT350 and GT350R before Ford let anybody 
drive one. 

01 ] The GT350 and GT350R use a wider front clip than the Mustang GT, and it’s 
completely unique from the A-pillar forward. 

021 The front 305mm wide tires are attached to unique GT350/GT350R 
aluminum steering knuckles. The base Mustang and GT cars use cast-iron 
steering knuckles. 

03 1 Ford fit stiffer front wheel bearings and unique radial-mounted brake 
calipers that allow for a stiffer mounting than traditional cross bolts to these 
unique steering knuckles. The stiffer front wheel bearings are said to reduce 
caliper knockback, a condition where deflection in the wheel bearings allow the 
brake rotors to push the brake pads into the caliper pistons and back into their 
bores, creating a “knockback.” This knockback creates an unpredictable and 
unstable brake pedal feel. 

04] Because of the unique frontend and wider front track width, the tire-scrub 
radius of the GT350 and GT350R have been optimized to be just outside of the 
front tire’s static centerline. This was done to target the functional centerline 
of the tire— not the static centerline of the tire— when the car experiences 
extreme cornering loads. 

051 Jamal Hameedi, chief engineer of Ford Performance said, “The [GT350] 
is all about balanced handling and performance” and that “more engineers 
have worked on this car than any Mustang in history.” Hameedi went on to say, 
“We’ve gone further than many engineers thought we would, or could.” 

061 The Mustang GT350 and GT350R’s flat-plane crank 535hp 5.2L V8 engine 
is lighter than the Ferrari 458's flat-plane-crank 4.5L V8 engine. 

07] Ford Performance developed the GT350 over a three-year period. 

08] When asked if the Ford F-150 Raptor’s success paved the way for Ford 
Performance to create the GT350, Hameedi said, “Because the Raptor was a 
success, Ford let the leash out on this car— to get parts like the flat-plane crank, 
the wheels, and the brakes. Those parts are from off the reservation. All of the 
gold [in this car] comes from off the reservation.” 

09] Hameedi reports that Ford couldn’t have reached its specific power output 
goals for the GT350 without the flat-plane crank: a naturally aspirated 100 hp 
per liter. 

10 1 One of the benefits of the flat-plane crank is that it improves windage and 
oil control in the engine’s crankcase. The way Ford does it, the 5.2Lf lat-plane 
engine “breathes” bay-to-bay (side-to-side) instead of from the front of the 
engine to the rear— the way a traditional cross-plane crank V8 engine does. 

11] By spraying the bottoms of the GT350/GT350R's 5.2L’s pistons with oil 
jets from the main oil galley, Ford engineers were able to create better knock 
control. This allows 2 degrees more spark advance from the 12:1 compression 
5.2L without detonation. 

12] The 5.2L engine was designed for 93-octane fuel, but will run on 87 octane 
with only a 15hp decrease in peak power. 

13] The GT350 has been to more track days than any Mustang in history. “We’ve 
probably got triple the number of track days in it then we had with the GT500,” 
Hameedi said. 

14] The benchmark for the GT350 was originally the Porsche 911 Carrera S, then 
Ford Performance upped the ante by targeting the Porsche GT3. 

15] When asked whether drag racing or road-racing development led to a better 
daily driving car, Hameedi conceded that “if you have tunnel vision for either 
one you won’t have a great daily driver,” but if he had to choose he said a road 
race car could still be good on the street. □ 


FORD SHELBY GT350/ 
GT350R MUSTANG SPECS 

FINAL ASSEMBLY LOCATION: FLAT ROCK, MICHIGAN 

DRIVETRAIN 

LAYOUT 

Rear-wheel drive with Torsen limited-slip 
differential and 3.73:1 gears 

TRANSMISSION 

Tremec TR-3160 six-speed manual 

GEARRATIOS 

1ST 

3.253:1 

2ND 

2.233:1 

3RD 

1.611:1 

4TH 

1.243:1 

5TH 

1.00:1 

6TH 

0.629:1 

BODY 

CONSTRUCTION 

Unitized welded steel body, aluminum hood, 
front fenders and front bumper beam, carbon- 
fiber grille opening reinforcement 

ENGINE 

5.2L FLAT-PLANE CRANK V8 

CONFIGURATION 

Aluminum block and heads, 90-degree V8 

INTAKE MANIFOLD 

Composite shell with scroll design and 
motion-control valves 

EXHAUST MANIFOLD 

Tubular stainless steel 

VALVETRAIN 

DOHC, four valves per cylinder, twin indepen- 
dent variable camshaft timing 

VALVE DIAMETER/LIFT 

Intake, 38.3mm/14 mm; 
exhaust, 32.5mm/14 mm 

PISTONS 

Forged aluminum 

CONNECTING RODS 

Forged micro-alloyed steel 

IGNITION 

Coil-on-plug 

BORE X STROKE 

94.0 x 93.0mm 


DISPLACEMENT 5,163 cc 


COMPRESSION RATIO 


HORSEPOWER 526 hpat7,500rpm 


TORQUE 

429 Ib-ft at 4,750 rpm 

FUEL CAPACITY 

16 gallons 

FUEL DELIVERY 

Port fuel injection with twin high-flow pumps 1 

OIL CAPACITY 

10 quarts 5W-50 with filter 

EPA-ESTIMATED FUEL-ECONOMY RATINGS 14-mpg city, Zl-mpg highway 

BRAKES 

TYPE 

Four-wheel power discs with four-sensor, 
four-channel antilock braking system and 
AdvanceTrac electronic stability control 

FRONT 

15.5xl.4-inch aluminum hat, floating-type 
vented and cross-drilled discs 

CALIPER 

Brembo six-piston fixed aluminum calipers 

REAR 

12.6xl.0-inch vented and cross-drilled discs, 
drum-in hat parking brake 

CALIPERS 

Four-piston fixed aluminum 

WHEELSANDTIRES 

GT350 

19xl0.5-inch aluminum alloy, Michelin Pilot 
Super Sport 295/352R19, front; 19xll.0-inch 
aluminum alloy, Michelin Pilot Super Sport 
305/35ZR19, rear 

GT350 TACK PACK 

19xl0.5-inch aluminum alloy, Michelin Pilot 
Super Sport 295/352R19, front; 19xll.0-inch 
aluminum alloy, Michelin Pilot Super Sport 
305/35ZR19, rear 

GT350R 

19xll.0-inch carbon-fiber, Michelin Pilot 
Sport Cup 2 305/30ZR19, front; 19xll.5-inch 
carbon-fiber, Michelin Pilot Sport Cup 2 
315/30ZR19, rear 



HOW TO TELL A GT350 FROM A GT350R 

The rear wing and wheel differences are hard to pick up on, so look for the 
red Cobra badge in the grille and the missing back seat to tell if you're 
looking at a GT350R. 
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FLOGGING CHEVY’S ZZ5 

With Its Fast Burn Heads, the ZZ5 Marked a 
Significant Upgrade From Previous ZZ-Series 
Crate Motors. How Does It Respond to Typical 

Hot Rod Bolt-Ons? (Ef US Marian Davis 



a better cam. So that’s exactly what we did: Get a complete Turn-Key 
ZZ5 engine assembly shipped to our go-to West Coast dyno facility — 
Westech Performance in Mira Loma, California — then evaluate a 
bunch of typical aftermarket bolt-ons, and see how the mill responds. 
By the time we were done, GM had already introduced the ZZ6, but 
as you’ll see, most of what we found on the ZZ5 is directly applicable 
to the direction GM is taking on the latest version. 


[A Turn-Key 
ZZ crate motor 
includes everything 
you see here, including 
a mechanical “long-nose” 
water pump, alternator, 
power-steering pump, and 
“shorty” air-conditioning compres- 
sor. Driving all the accessories, an 
as-shipped ZZ5 made 372 hp and 
402 Ib-ft on Westech Perfor- 
mance’s SuperFlow engine dyno. 


> Chevrolet Performance’s 350ci ZZ-series crate engines have been 
around in one form or another since 1989, but through 2014 all ver- 
sions stuck with the mid- 1980s’-vintage L98 Corvette aluminum 
heads. Bluntly, by 21st-century standards, those heads are long obso- 
lete and have limited potential compared with today’s entry-level 
aftermarket offerings. Recognizing this, starting with the ZZ5 in late 
2014, GM upgraded the package to its modern Third Design Fast 
Burn heads that meld Vortec and Gen II LT4 technology to produce a 
fairly decent cylinder head. 

In our opinion, that’s a crucial improvement, because in theory 
it should let this crate motor better utilize the potential of modern 
aftermarket bolt-ons. Realistically, most customers aren’t going to 
run out and install new heads on a brand-new complete engine — that 
defeats the whole purpose of a crate motor. On the other hand, for 
many it’s not a deal-breaker to install an intake, carb, ignition, or even 
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BASELINE RUNS 

GM sold the ZZ5 as a base motor 
including the intake manifold and 
HEI distributor, as well as a complete 
Turn-Key assembly complete with 
everything needed to get the engine 
up and running in a car-less exhaust 
system. That included a complete 
front serpentine-beltdrive system 
with accessories. We’ve always 
wanted to see how much a full set of 
accessories actually hurts torque and 
power output, so we started with the 
complete Turn-Key package, includ- 
ing alternator, power-steering pump, 
and air-conditioning compressor. The 
power-steering pressure hose was 



looped back to the return side, and the 
air-conditioning compressor was never 
engaged. The secondaries on the Turn- 
Key engine's GM-supplied 670-cfm 
vacuum-secondary Holley carburetor 
were wired full open. On test day, the 
weather was cold and damp; the sec- 
ondaries were jetted up one number 
richer-from the as-shipped 74s to No. 
75s. In this trim, the motor made 371.9 
hp and 402.4 Ib-ft of torque. 

Next, Westech technician Steve 
Brule removed the front drives as well 
as the stock GM long-nose mechanical 
water pump and installed Westech’s 
standard dyno rig, a Meziere electric 


water pump. The new baseline (which 
would be used for all subsequent 
tests) jumped to 410.9 Ib-ft of torque 
and 384.9 hp. That was up 8.5 Ib-ft 
and 13 hp from the mechanical water- 
pump/full accessory-drive configura- 
tion. Old-school V-belt systems are 
said to be even more inefficient. On 
the other hand, even a minimalist real- 
world system still needs to drive the 
alternator and (usually) a mechanical 
water pump, so the real-world output 
would probably be down at least 5-7 
hp from these values. 


[After the initial baseline test with all accessories spinning, Westech re- 
moved them and installed its standard dyno Meziere electric water pump. 
Max output jumped to 385 hp and 411 Ib-ft. 


ZZ5 350CI BASELINE RUNS 


tcct nccrDiDTinw 

UNIT OF 

OUTPUT 

CHANGE* 1 

1 1 j 1 U£M.mrllUN 

MEASURE 

MAX @ RPM 

AVG. 

MAX 

AVG. 

As-shipped Turn-Key configuration with serpen- 
tine-driven alternator, power-steering pump, A/C 
compressor, and mechanical water pump 

Torque (Lb-Ft) 

402.4 @ 4,000 

375.3 

- 

- 

Power (HP) 

371.9 @5,600 

302.3 

- 

- 

Remove accessories and mechanical water 

Torque (Lb-Ft) 

410.9 §4,000 

384.6 

+8.5 

+9.3 

pump, install Meziere electric water pump 

Power (HP) 

384.9 @ 5,700 

310.3 

+13.0 

+8.0 


*Change over previous test. Test sweep: 2,500-6,000 rpm. 



HOW WE TESTED 


DUAL-PLANE VS. SINGLE-PLANE 


Westech ran the engine at 
varying rpm and loads and 
performed some preliminary 
timing and calibration. Using 
Union 76 California 91-octane 
unleaded gas, multiple 300- 
rpm/second sweep-runs were 
then conducted for each test 
combination. The numbers 
reported in this article repre- 
sent the average of the two 
best back-to-back runs for each 
test combination, as corrected 
to standard atmospheric condi- 
tions using the SAE J607 cor- 
rection factor. For the exhaust 
system, we used Westech’s 
standard dyno headers with 
l 3 A-inch primaries dumping into 
3-inch collectors with 18-inch 
extensions. The initial runs 
quickly established that the 
engine liked 35 degrees total 
ignition advance, rather than 
the 32 degrees recommended 
by GM. Jetting was varied as 
needed to obtain the best over- 
all power for the conditions. 
Coolant temperature was sta- 
bilized to 135 degrees F at the 
beginning of each run. 


The early ZZZ through ZZ2 engines 
used a Holley-flanged, high-rise, 228- 
style, dual-plane intake manifold. 

The ZZ3 through ZZ4 engines went 
to a low-profile intake machined for 
both Holley and Quadrajet carbs that 
cleared the hood on third-generation 
Camaras. On the ZZ5, GM returned to 
a dual-plane, high-rise, Holley-flange 
intake, but the all-new design has 
taller, Vortec-style intake runners to 
match the Fast Burn head's ports and 
Vortec-style intake bolt pattern. GM 
also offers a high-rise, single-plane 
intake with a Vortec bolt pattern that’s 
used on some of its oval-track crate 
engines. In our quest for 400 hp, we 
tried the GM single-plane, as well as 
a Vortec-style Weiand Street Warrior 
dual-plane intake. 

As expected, compared to the GM 
dual-plane, the single-plane trades 
off midrange power and torque for 
improved numbers above 4,700 rpm. 
Its 402 Ib-ft torque peak is down by 



[With the as-shipped mild GM cam, the GM dual-plane manifold (PN 
12366573) makes more torque; GM's single-plane (PN 12496822) makes 
more peak power but is down on peak torque. The dual-plane's average 
total “area under the curve” for both torque and power was superior and 
occurred at a more reasonable rpm. 
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FLOGGING CHEVY’S ZZ5 


DUAL-PLANE VS. SINGLE-PLANE 


TEST DESCRIPTION 

UNIT OF 
MEASURE 

OUTPUT 

CHANGE* 1 

MAX @ RPM 

AVG. MAX 

AVG. 

GM Eliminator single-plane intake 

Torque (Lb-Ft) 

402.0 @4,700 

380.3 -8.9 

-4.3 

PN 12496822 

Power (HP) 

396.6 @5,600-5,700 308.4 +11.7 

P -19 

lAiniinrl C front Uf^rrinr rliisl nHnn DM QCm 

Torque (Lb-Ft) 

412.1 @4,000 

383.5 +1.2 

-1.1 

weiana sireei warrior auai-piane min oduz 

Power (HP) 

385.1 @5,700 

309.5 +0.2 

' -0.8 


•Change over GM dual-plane and electric water pump baseline configuration. Test sweep: 2.500-6,000 rpm. 



[On the engine dyno, Weiand’s Street Warrior dual-plane high-rise intake 
(PN 8502) performed virtually the same as the GM dual-plane. In a 
real-world, in-vehicle application, its under-plenum air gap could cool the 
mixture, enhancing power. Subsequent tests utilizing a dual-plane were 
with this intake. 


about 9 Ib-ft, and occurs 300 rpm 
higher. Power is up by nearly 12 hp, 
with nearly 397 hp on tap at 5,600- 
5,700 rpm, the same rpm power peak 
as the dual-plane. Average output 
throughout the test range is off by 
about 4 Ib-ft and 2 hp, indicating you 
are basically just shifting the rpm band 
higher. With only 1,000 rpm between 
torque and power peaks compared 
to 1,700 rpm with the dual-plane, this 
combo would be a real runner with a 
stick-shift trans and steep rear gears. 


Weiand’s Street Warrior dual-plane 
is representative of modern aftermar- 
ket high-rise dual-planes that typically 
include an under-plenum air gap. On 
a stationary engine dyno, we found it 
equivalent to the GM factory high-rise 
dual-plane, with nearly identical peak 
and average power and torque num- 
bers. A dual-plane like the Weiand or 
GM offering would be the better choice 
for a daily driverwith mild gears, espe- 
cially with an automatic transmission. 



STOCK VS. ROLLER ROCKER ARMS 


Like its predecessors, the ZZ5 was 
delivered with OE, 1.50:1, stamped- 
steel rocker arms with a self-aligning 
(aka “guided”) pallet tip and a sepa- 
rate ball-style pivot fulcrum. A popular 
upgrade is aftermarket full roller rocker 
arms with an integral trunion-bearing 
pivot and a roller tip. Besides the “cool 
factor,” full-roller rockers reputedly 
aid durability, require less lubricating 
oil “upstairs,” and reduce parasitic 
frictional losses. How much this really 
matters on a mild street engine has 
been a matter of debate. 

The ZZ5’s Fast Burn heads don’t 
come with close-tolerance pushrod 
guideplates, so the roller tip needs to 
have alignment guides. Also required 
to clear the motor’s as-delivered 
center-bolt valve covers is a narrower- 
than-normal rocker-arm body (con- 
ventional valve covers can be installed 
if desired on the dual-drilled Fast Burn 
heads). Using the Weiand Street War- 
rior dual-plane intake, we tested two 
different sets of Comp Cams' Ultra- 
Gold guided aluminum roller rockers: 
a 1.5:l-ratio set (PN 19015-16) and a 
1.6:l-ratio set (PN 19016-16). Both were 


a direct bolt-on with no clearance or 
valvetrain geometry issues. 

Replacing the stock 1.5:1 pallet 
rockers with Comp's 1.5:1 Ultra-Gold 
roller rockers was worth 11.2 hp and 4.6 
Ib-ft at the peaks, with average overall 
torque and power gains throughout 
the test range of about five numbers. 

In other words, just bolting on a set of 
the same-ratio full-roller rockers raises 
peak power to the same level as the 
single-plane intake with conventional 
rockers, slightly boosts torque, and 
doesn’t shift the curve higher. It’s one 
of the easiest and most effective mods 
you can do. 

But at 396 hp, the motor was still 
4 hp shy of 400. Time to try those 1.6:1 
roller rockers, which offer a 6.7 percent 
lift enhancement. The higher ratio 
put the motor over the top, with peak 
output rising to 404 hp and 420 Ib-ft, 
still with the perfectly streetable dual- 
plane intake. The peak power rpm 
point was raised 200 rpm to 5,900, but 
even at the previous 5,700-rpm peak 
the motor was still making 403 hp. 

This indicates roller rockers are more 
stable on the top-end. 



[The easiest and least expensive way to get to 400 hp while retaining the 
dual-plane intake's broad, street-friendly torque and power curve is to 
simply replace the ZZ5's as-shipped conventional 1.5:1 ball-pivot guided 
rocker arms with a bolt-in set of full-roller-fulcrum Comp Cams Ultra-Gold 
1.6:1-ratio guided rocker arms. 
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CLASSIC CARB LOOKS! 

DRIVABILITY OF 


KITS AVAILABLE WITH TRANS CONTROL! 


MASTER KITS AVAILABLE WITH EVERYTHING 
NEEDED FOR A COMPLETE INSTALL! 


SAME GREAT SELF-TUNING FEATURES 
OF TERMINATOR IN A NEW PACKAGE! 


Powers L'SXMiOU HP engines 

Celf-tunes while you drive - No laptop requirec 

Includes full color, 0.5* touch screen LCD for basic set-up 


and advanced Lulling options LIjk llaU m ' « 

• Timing control option for CM Small Cap HEl and Ford TR dislhbutnrs 

• Connections for Ford, CM TH35G, 7U0R4 and other transmission nkages 

• Optional free software upgrade for full laptop control 

• Easy plug and play harnesses with minimal connections 

• Available in Polished and Hard Core Gray™ finishes 

STEALTH 



SEE MORE AT 


TECH: 270-781-9741 



Comes standard with Heidts 
Mustang II IFS and Heidts 4-Link 
rear suspension. 


*11" Rotors with 4 Piston Wilwood Calipers 

* Adjustable Billet Coilovers 

* 2" Drop Spindles 

* Power Steering or Manual Rack Available 



* Adjustable Billet Coilovers 

* Available Wilwood Rear Disc Brakes 
*Currie or Johns Rear End Available 



800 0AKW00D ROAD, LAKE ZURICH, IL 60047 1 -800-841 -81 88 HEIDTS.COM 







FLOGGING CHEVY’S ZZ5 


STOCK VS. ROLLER ROCKERS 



UNIT OF 

OUTPUT 

CHANGE* 


MEASURE 

MAX @ RPM 

AVG. 

MAX 

AVG. 

Weiand Street Warrior dual-plane and Comp 

Torque (Lb-Ft) 

416.7 §4,100 

388.8 

+4.6 

+5.3 

Cams Ultra-Gold 1.5:1 full-roller rocker arms 

Power (HP) 

396.3 @5,700 

314.4 

+11.2 

+4.9 

Weiand Street Warrior dual-plane and Comp 
Cams Ultra-Gold 1.6:1 full-roller rocker arms 

Torque (Lb-Ft) 
Power (HP) 

419.7 @ 4,100 
404.0 @5,900 

391.7 

317.Z 

+7.6 

+18.9 

+8.2 

+7.7 


*Change over Weiand Street Warrior intake and 1.5:1 stock conventional rocker arms. Test sweep: 2,500-6,000 rpm. 


HOW THE NEW ZZ6 GETS TO 405 HP 

We achieved 400-plus hp with a high-rise dual-plane intake, the engine’s 
as-shipped hydraulic-roller cam, and 1.6:1 full-roller rockers. But there’s 
another way to get there if you examine the results carefully. Although 
we did not specifically test the combo, the GM single-plane intake and 
1.5:1 full-roller rockers would also put the motor over the top. Individu- 
ally, each of these bolt-ons is worth more than 11 hp in our tests, and it’s 
a safe bet that collectively they would garner 20hp-plus over the 385 hp, 
no-accessory, baseline ZZ5 test configuration— albeit at some midrange 
torque loss. GM has elected to go just that route on the new ZZ6. Although 
we experienced no problems with 1 .6:1 rockers, GM has to be concerned 
with production tolerance variations and corporate validation policies, so 
it apparently felt more comfortable going with full-roller, 1.5:1 rockers plus 
the single-plane intake. Based on our experience, the ZZ6 should more 
than achieve its officially advertised numbers: 405 hp at 5,600 rpm; 405 
Ib-ft at 4,600 rpm. By the time you read this, the latest member of the 
ZZ engine family should be available at your local Chevrolet Performance 
dealer: PN 19351532, base engine; PN 19351533, Turn-Key version. 

L A 


THREE HOTTER CAMS 


Next to the cylinder head, the cam- 
shaft is a primary factor for establish- 
ing an engine's power potential. Even 
as it stepped up to Fast Burn heads, 
GM did not see fit to upgrade the 
20-year-old cam profile. As forthe 
valvetrain, although fine for the as- 
installed cam, the as-shipped valve- 
spring package is safe only to around 
0.530-inch valve lift. Even that’s not 
the end of the world because there 
are better aftermarket springs avail- 
able. The real problem is the limited 
piston-to-valve clearance: The ZZ5 
(and its successor ZZ6, for that mat- 
ter) is no longer cylinder-head limited, 
it's piston-limited. Clearances must be 
validated with more than 0.550-inch 
valve lift and/or 230-degree duration 
(at 0.050-inch tappet lift) cams. 


We compared three Comp Cams 
hydraulic roller camshafts to the 
as-shipped GM cam: an XFI profile, 
a 4-Pattern profile, and a special 
custom profile. To avoid clearance 
issues with the two largest cams yet 
provide directly comparable data, all 
three were tested with 1.5:1 rockers, 
although the XFI and 4-Pattern cams 
are designed and optimized for 1.6:1 
rockers. 

The GM springs were axed for the 
superior Comp beehive spring and 
retainer package to avoid spring pres- 
sure and coil-bind problems, As cams 
get bigger, the rpm range tends to 
move up, so the max rpm test-sweeps 
were extended from 6,000 to 6,500 
rpm. All tests were run with the exist- 
ing factory pushrods, hydraulic-roller 



COMP CAMS 269Q108 4-PATTERN CAM 



lifters, and lifter-retention spiders and 
dogbones. 

Comp’s 268XFI hydraulic-roller rep- 
resents the logical "first step up” from 
the relatively mild (by modern stan- 
dards) as-shipped ZZ camshaft. It's 
really the minimum 21st-century cam 
we'd like to see in today's ZZ motor. 
Assuming 1.5:1 rockers, at least at this 
level you could even scrape by with the 
existing GM valvesprings. Compared 
to the best previous 1.5:1 rocker ratio/ 
Weiand dual-plane configuration, the 
XFI grind is worth nearly 12 hp, peaking 


at 408 hp at 6,000 rpm. That was 
also 4 hp more than the GM cam made 
with 1.6:1 rockers. At 417 Ib-ft, torque 
production was within four numbers of 
the 1.6:1 combination. Average output 
was about the same, the engine trad- 
ing off over-4, 000-rpm gains for slight 
losses below that point. 

Nearly all single four-barrel intake 
manifolds have unequal runner 
lengths. Comp Cams developed a 
series of four-pattern profiles that 
seek to optimize valve events for those 
different runner lengths. There are 


TEST CAMSHAFT SPECIFICATIONS 


Specifications for the hydraulic-roller cams tested in the ZZ5 engine. All lift values are in linear inches; all other values are in degrees. 




PART 

NO. 


LIFT 

DURATION AT LOBE 

LOBE TIMING AT 0.050 LIFT 


LOBE 


BRAND 

SERIES & GRIND NO. 

CYLINDERS 1 

LOBE 

VALVE (1.5:1 RATIO) 

ADVERTISED 2 

0.050 LIFT 

INTAKE 

EXHAUST 

CENTERLINE 




INT. 

EXH. 

INT. 

EXH. 

INT. 

EXH. 

INT. 

EXH. 

OPEN 

CLOSE 

OPEN 

CLOSE 

INT. 

EXH. 

LSA 

GM 

ZZ3-ZZ6 ( as-shipped cam in 715 test engine ) 

10185071 

All 

0.316 

0.340 

0.474 

0.510 

270 

283 

208 

221 

7ATDC 

35ABDC 

44BBDC 

3BTDC 

Ill 

113.5 

112.25 


Xtreme Fuel Injection (XFI) CS 268XFI HR-13 

08-466-8 

All 

0.357 

0.354 

0.536 

0.531 

268 

271 

218 

224 

0BTDC 

38ABDC 

49BBDC 

5BTDC 

109 

117 

113 

COMP 

4-Pattern 2690108 


3-6 

0.375 

0.367 

0.563 

0.551 

269 

281 

217 

227 

6.5BTDC 

30.5 ABDC 

46.5 BBDC 

0.5ATDC 

102 

113 

107.5 

CAMS 

(13442S-13441S/13473S-13472S HR 8.5-7.S) 


1-2, 7-8 

0.377 

0.369 

0.566 

0.554 

271 

283 

219 

229 

6.5BTDC 

32.5 ABDC 

48.5 BBDC 

0.5ATDC 

103 

114 

108.5 


Custom CS13446S/13477S HR 113.0 

08-000-09 3 

All 

0.385 

0.377 

0.578 

0.566 

279 

291 

227 

237 

3.5BTDC 

43.5 ABDC 

54.5 BBDC 

2.5ATDC 

no 

116 

113 


NOTES: 'Lobe specs vary per cylinder on Comp Cams’ 4-Pattern cams; outboard cylinders have bigger cam lobes to compensate for intake manifold runner length variations. 2 0.004-inch tappet lift for GM; 0.006-inch tappet lift for Comp. 3 Must 
append Grind No. to this generic custom grind Part No. when ordering. 
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FLOGGING CHEVY’S ZZ5 


THREE HOTTER CAMS 


Values in RED below are the highest max or average numbers recorded throughoutthe entire test series reported on in this article. 


TEST DESCRIPTION 

UNIT OF 

MAX OUTPUT 

AVG. OUTPUT @ RPM RANGE 

MAX 

AVG. CHANGE @ RPM RANGE* 

IDLE VACUUM 

MEASURE 

@RPM 

2,500-6,000 

2,500-6,500 

CHG.* 

2,500-6,000 

2,500-6,500 

(IN-HG)@RPM 

As-shipped GM ZZ5 cam, 1.5:1 roller 

Torque (Lb-Ft) 

416.7 @4, ZOO 

388.8 

- 

- 

- 

- 


rockers, Weiand dual-plane 

Power (HP) 

396.3 @5,700 

314.4 

- 



- 


Comp Cams Z68XFI cam, 1.5:1 roller 

Torque (Lb-Ft) 

417.4 @4, ZOO 

389.9 

383.3 

+0.7 

*i.i 

- 


rockers, Weiand dual-plane 

Power (HP) 

408.2 @ 6,000 

316.8 

327.3 

*11.9 

*7.4 



Comp Cams Z69QI08 4-Pattern cam, 

Torque (Lb-Ft) 

427.1 @ 4,100 

398.5 

391.4 

*9.7 

*8.6 

+8.1 


1.5:1 roller rockers, Weiand dual-plane 

Power (HP) 

414.0 @5,800 

323.1 

333.4 

+5.8 

+6.3 

+6.1 


Comp Cams Z69QI08 4-Pattern cam, 

Torque (Lb-Ft) 

422.4 @ 4,800 

398.5 

392.6 

-4.7 

0.0 

+1.2 

13.8 @850 

1.5:1 roller rockers, GM single-plane 

Power (HP) 

426.7 @ 5,700-5,800 

324.3 

336.0 

+12.7 

+1.2 

+2.6 

Comp Cams custom 227/237 cam, 1.5:1 

Torque (Lb-Ft) 

415.1 @4, ZOO 

388.3 

384.1 

-7.3 

-10.2 

-8.5 

13.2 @850 

roller rockers, Weiand dual-plane 

Power (HP) 

426.4 @ 6,100 

317.3 

330.3 

-0.3 

-7.0 

-5.7 

Comp Cams custom 227/237 cam, 1.5:1 

Torque (Lb-Ft) 

419.8 @5,000 

391.7 

388.7 

*4.7 

+3.4 

+4.6 

13.2 @850 

roller rockers, GM single-plane 

Power (HP) 

441.9 @6,000 

320.8 

335.4 

*15.5 

+3.5 

+5.1 


•Change over previous. Test sweep: GM. 2,500-6,000 rpm; Comp Cams, 2,500-6,500 rpm. 



[ Westech ran three different Comp cams grinds through the motor. Ultimately, cam selection was limited by 
piston-to-valve clearance issues, but all three delivered gains. Most impressive in terms of having broad, street- 
usable curves was Comp’s 4-Pattern cam. 



[For use with its hotter cams, Westech installed Comp Cams conical 
springs (PN 7228-16), retainers (PN 787-16), locks (PN 648-16), and 
spring seats (PN 4677-16) in place of the ZZ5's blue springs and retainers. 
No spring pocket mods or different-length pushrods were needed. 


actually four lobe patterns ground on 
the same billet: one intake and one 
exhaust lobe profile for the outboard 
cylinders, and one intake and one 
exhaust lobe profile for the inboard 
cylinders. Although proven on full-race 
motors, previous tests of this technol- 
ogy in street or dual-purpose hot rod 
engines has frankly met with mixed 
results. Sometimes it helps, some- 
times it doesn’t. 

What we can say is on a ZZ motor 
with Fast Burn heads, the 4-Pattern 
unequivocally helps! Comp’s 269QI08 
4-Pattern cam had about the same 
advertised duration as the XFI grind 
on the intake side, 10 degrees more 
exhaust duration for the inboard 
cylinders (corresponding to the shorter 


intake manifold runners), and 12 
degrees more exhaust duration for the 
outboard cylinders. Compared to the 
previous cam, it was worth about 6 hp 
and 10 Ib-ft at the peaks, and 8.6 Ib-ft 
and 6.3 hp on average. Max output 
was now 414 hp and 427 Ib-ft. The 
torque peak value would be the high- 
est we saw in all tests. 

Westech's Brule felt the results 
justified trying the GM single-plane 
intake again-and he was proven 
correct: GM’s intake was worth 12.7 hp 
over the dual-plane. Versus the XFI 
profile, that's an 18.5 total hp gain, 
bringing max output to 426.7 hp. Aver- 
age power and torque output would 
also represent the high-water mark 
of all combinations tested. True, the 
engine was down slightly under 4,600 
rpm, but the gains upstairs more than 
made up for it. 

Comp Cams' custom grind had 
about the largest 0.050 duration 
(227/237 degrees) and valve lift 
(0.578/0.566 inch) that Comp felt was 
safe for the ZZ5's existing short-block. 
As further insurance, Comp ground the 
lobes with a 113-degree LSA, which at a 
given duration tends to provide a little 
more piston-to-valve clearance than 
Comp’s usual default 110-degree street 
cam LSA. 

With the dual-plane, the custom 
gained slightly over 12 hp at the peak 
compared to the 4-Pattern cam, but 
that only matched the peak power 
number of the single-plane with the 
4-Pattern cam. Above its new 6,100- 
rpm power peak, it fell off the curve 
quickly. And overall it made less peak 
torque as well as average torque and 
power output than either intake did 
with the 4-Pattern. 

The single-plane performed much 
better: Output jumped to nearly 
442 hp and 420 Ib-ft. The engine 
maintained over 440 hp from 5,900 
through 6,400 rpm. Average power 
and torque output across the entire 
2,500-6,500-rpm test range was up 
over the dual-plane about five num- 
bers, with the gains primarily occurring 
on the top-end. Flowever, the average 
numbers still did not quite equal those 
generated by the 4-Pattern/single- 
plane combo. At this level the single- 
plane definitely becomes the go-to 
choice if you're looking for maximum 
output and gear the combination to 
take advantage of it. We stuck with it 
and the custom cam for the next series 
of carburetor and ignition tests. 
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FLOGGING CHEVY’S ZZ5 


CARBVS.CARB 


Up to this point, the as-shipped 
670-cfm, electric-choke, vacuum- 
secondary Holley carb had performed 
flawlessly, with only slightly richer jets 
on the secondary side required. Now 
that we were into a single-plane intake 
and fairly healthy cam, we wondered 
whether the engine could do better 
with a more radical double-pumper- 
style competition carb. Most ZZ 
customers will also probably buy the 
base engine, which doesn’t come with 
an installed carburetor. We had Holley 
send us two of its latest, all-aluminum, 
Hard Core Gray Ultra carbs. 

First up was a 650-cfm Ultra XP 
carb with booster inserts, contoured 
venturis, an integrated idle bypass 
valve, and no choke tower. This carb is 
really intended for use in drag-race, cir- 
cle-track, or extreme high-horsepower 
engines. Jetting was OK out of the 
box, but the carb failed to make any 
additional power. 


of Holley's venerable 750-cfm double- 
pumper. It also comes in Hard Core 
Gray with an aluminum baseplate 
and metering blocks, but retains a 
choke tower and a manual choke, 
its primary application would be in 
lightweight vehicles with a manual 
trans or automatics with a high-stall 
converter and low gearing. The carb 
was lean out of the box; Brule had to 
richen the primaries from No. 72 to 
No. 75 jets, and the secondaries from 
No. 80 to No. 84. Once the jetting was 
sorted out, it raised peak output to 
445 hp-the high-water mark power 
number seen in these tests. Peak 
torque and all average numbers were 
virtually unchanged. Whether the 
expense of this carb is worth 3 hp is 
for you to decide. Also remember that 
full-throttle engine-dyno pulls are not 
necessarily reflective of a combina- 
tion's real-world driveability. It seems 
GM and Holley obviously did their 



Next we tried a modernized version homework with the ZZ5's carb. 


CARB VS. CARB 


Value in RED below is the highest max power number observed on this article’s test engine. 



UNITOF 

OUTPUT 

CHANGE* 


MEASURE 

MAX @ RPM 

AVG. 

MAX 

AVG. 

Holley 0-80820HBX 650-cfm Ultra XP 

Torque (Lb-Ft) 

418.9 @ 4,900 

387.7 

-0.9 

-1.0 

double-pumper 

Power (HP) 

441.7(06,200 

334.5 

-0.2 

-0.9 

Holley 0-76751HB Ultra double-pumper 

Torque (Lb-Ft) 

419.6 @4,800 

388.6 

-0.2 

-0.1 

Power (HP) 

445.1 @6,200 

335.5 

+3.2 

+0.1 


•Change over previous Comp Cams' 227/237-degree custom cam, GM single-plane, and as-shipped 670-cfm Holley 
vacuum-secondary carb. Test sweep: 2,500-6,500 rpm. 



[Westech tested an MSD ignition upgrade kit (PN 84741) that includes 
a Pro Billet Ready-to-Run, three-wire, internal-module distributor (PN 
8360), a Blaster SS coil (PN 8207), a universal set of 8.5mm Super 
Conductor Wires, Pro-Clamp separators, and even a billet distributor 
hold-down clamp. It performed on a par with the Turn-Key's large-cap 
integrated HEI distributor. 


MSD IGNITIONS 


TEST DESCRIPTION 

UNITOF 

OUTPUT 

CHANGE* 1 

MEASURE 

MAX @ RPM 

AVG. 

MAX 

AVG. 

MSD Pro Billet Ready-to-Run distributor, 

Torque (Lb-Ft) 

420.9 @4,900 

388.6 

+1.3 

0.0 

Blaster SS coil, and universal spark plug wires 

Power (HP) 

443.9 @6,200 

335.3 

-1.2 

-0.2 

As above plus MSD Digital 7 ignition 

Torque (Lb-Ft) 

419.6 @4,900 

388.8 

0.0 

+0.2 

module/control box 

Power (HP) 

442.2 @6,100-6,200 

335.3 

-2.9 

-0.2 


*Change over previous Comp Cams’ 227/237-degree custom cam, GM single-plane, 750-cfm Holley Ultra double-pumper 
carb, GM large-cap HEI distributor with internal coil, and as-shipped GM spark-plug wires. Test sweep: 2,500-6,500 rpm. 


MSD IGNITIONS 

Both base and Turn-Key ZZ engines 
come with a tried and true coil-in- 
cap GM HEI distributor, similar to the 
unit used on millions of the General's 
cars and trucks from the mid-1970s 
through the early 1980s, but with a 
centrifugal advance curve suited to a 
performance application instead of a 
smog motor. The distributor’s large cap 
may not clear some firewalls or large 
air cleaners. Base ZZs also don’t come 


on the GM single-plane intake and 
Comp’s 227/237 custom cam-these 
parts generated nearly the same 
torque and power numbers as the HEI 
distributor, despite the fact the HEI 
had more mechanical advance in the 
distributor, but reached total advance 
at a slightly higher rpm than the MSD 
unit (total timing was the same for 
each, at 35 degrees). 

Westech then ran another test 



[Westech tried two trick double- 
pumper Holleys. Both have lots of 
high-end options such as replace- 
able air bleeds. A 650-cfm Ultra 
XP made no more power than the 
Turn-Key engine's as-delivered 
Holley. A 750-cfm Ultra (on 
engine) raised max output to 
445 hp, the highest observed 
power number in these tests. 


with spark-plug wires. MSD offers a kit 
that it says has "all the parts needed 
to fire up your new GM crate engine”: 
a Pro Billet Ready-to-Run three-wire 
internal-module small-cap distributor, 
a complimentary separate coil, and a 
universal spark-plug wire set. Using the 
combination from the previous carb 
tests-the 750 double-pumper carb 


sequence, connecting the distribu- 
tor to its default dyno MSD Digital 7 
multispark standalone module and 
HVC II coil. Again, virtually no change 
in the numbers. It appears that at this 
power level the Turn-Key’s GM HEI rig 
is good enough, but if you need more 
air cleaner or firewall clearance, MSD is 
ready to step in. 
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FLOGGING CHEVY’S ZZ5 


CARB SPACER, OLD GM NASCAR INTAKE 


WHAT WE LEARNED 


At this point, the engine was stuck at 
445 hp. We really wanted to see 450 
hp-just five measly horsepower more. 
We had two more cards left to play. 
First, we tried a 1.25-inch-tall Wilson 
Manifolds’ open carb spacer, added to 
the parts used in the previous ignition 
test-still stuck around 445 hp. 

How 'bout a more aggressive intake 
manifold? The Fast Burn heads have 
a dual intake-manifold bolt pattern, in 
theory permitting them to accept old- 
school conventional small-block Chevy 
intakes in addition to the Vortec-style 
intakes we'd been using so far. We 
say "in theory” because the port roof 
on Fast Burn heads (as well as other 
Vortec-type heads) is about 0.240- 
inch higher than older-style 23-degree 
valve-angle conventional heads. Never 


mind the port mismatch of using an 
earlier intake: We're not aware of any 
23-degree, standard-port-location 
intakes with enough material to seal 
against this taller roof. 

GM still offers a “raised-runner," 
conventional bolt-pattern, single- 
plane with a 0.211-inch taller roof 
left over from the mid-1980s when 
NASCAR Cup cars still ran 23-degree 
heads. Maybe it would have enough 
material to seal-up and get us those 
last few horses? No, and no. There’s 
still a massive vacuum leak and even 
with the Wilson spacer it actually lost 
about three numbers. But at least we 
determined that you better stick with 
Vortec-style intakes on Fast Burn- 
equipped engines. 


As delivered, at least on Westech's 
dyno, the ZZ5 is about a 385hp engine 
without driven accessories. But to get 
more than 400 hp, all that's needed 
is a set of 1.6:1 full-roller guided rocker 
arms. Comp Cams' 4-Pattern cam and 
GM's single-plane will get you into the 
425hp range with well-rounded torque 
and power curves while still maintain- 
ing decent idle vacuum. Ultimately, 
440-445 hp with some torque loss 
is achievable with the custom Comp 
grind we tested. At that level, the as- 
shipped GM HEI distributor and (with 
proper jetting) the as-shipped Holley 
carb can still do the job. 

Conservatively, an unported Fast 
Burn head's intake runner flows 
around 235 cfm at 0.600-inch lift at 
28 inches of water, which means it 


should be capable of supporting at 
least 485 hp in normally aspirated 
trim. But as these tests indicate, 
around 445 hp is the cap due to 
piston-to-valve clearance issues on 
the existing short-block that in turn 
limit optimum cam profiles. If there’s 
ever to be a ZZ7, GM needs to install 
a better piston with generous valve 
notches. While it's at it, make it a forg- 
ing with around 10.5:1 compression; 
at a nominal 9.7:1, the ZZ5 and ZZ6 
lost about half a point from the 10.3:1 
ZZ4 due to the Fast Burn head’s larger 
62cc combustion chamber compared 
to the old L98 head used on earlier ZZ 
engines with its 58cc chamber. Now 
that would be the king of 350 crate 
motors! 



[GM still offers 
a raised-runner Bow 
Tie intake (PN 10051103) 
that it used on its 1980s-vintage 
23-degree Bow Tie racing heads. 

It physically bolts up to the Fast Burn 
heads’ dual intake-manifold bolt pattern. 

Elway Chevrolet sent us one to try. No gain, massive 
vacuum leak, even with the recommended GM or 
Fel-Pro dual-pattern gaskets. 


[The intake gasket’s sealing bead 
is higher than the NASCAR intake's 
roof. If this high-port intake won't 
seal, any 12-bolt, standard runner 
location unit doesn't have a prayer, 
either! □ 


CARB SPACER, NASCAR INTAKE 


TCCT nFCfDIDTinW 

UNIT OF 

OUTPUT 

CHANGE* I 

1 to 1 UtSlKIrllUN 

MEASURE 

MAX @ RPM 

AVG. 

MAX 

AVG. 

Wilson Manifolds 1.25-inch-tall spacer on GM Vortec 

Torque (Lb-Ft) 

421.4 @4,900 

389.0 

+1.8 

+0.3 

bolt-pattern single-plane intake manifold 

Power (HP) 

444.9 @6,200 

W 

r +2.7 

+0.6 

GM standard bolt-pattern, raised-runner, single-plane 

Torque (Lb-Ft) 

420.9 §5,000 

389.2 

+13 I 

+0.4 

intake for 23° valve-angle heads plus Wilson spacer 

Power (HP) 

444.9 @6,200 1 

' 335.9 < 

+2.7 ' 

+0.6 


*Change over previous Comp Cams’ 227/237-degree custom cam, GM single-plane with no spacer, 750-cfm Holley Ultra 
double-pumper carb, and MSD distributor, Digital 7 box, and spark plug wires. Test sweep: 2,500-6,500 rpm. 


Contacts 

CHEVROLET PERFORMANCE PARTS; Grand Blanc, Ml; 800.577.6888 (nearest dealer); ChevroletPerformance.com 
COMP CAMS; Memphis, TN; 800.999.0853 or 901.795.2400; CompCams.com 
FEL-PRO (FEDERAL-MOGULCORP.); Southfield, Ml; 800.325.8886; FMe-cat.com 

HOLLEY PERFORMANCE PRODUCTS; Bowling Green, KY; 800.HOLLEY1 (nearest dealer), 270.781.9741 (tech), or 270.782.2900 (general); Holley.com 

JOHN ELWAY CHEVROLET ON BROADWAY; Englewood, CO; 800.345.5744 or 303.761.1286; JohnElwayChevrolet.com 

MSD LLC; El Paso, TX; 915.857.5200 (main), 888.673.7859 (tech) or 915.855.7123 (tech); MSDignition.com 

WESTECH PERFORMANCE GROUP; Mira Loma, CA; 951.685.4767; WestechPerformance.com 

WILSON MANIFOLDS INC.; Ft. Lauderdale, FL; 954.771.6216; WilsonManifolds.com 
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Premium materials 
Cat-backs, axle-backs, shorties, 
long-tubes & race systems 
Optimized clearance & fitment 
Max performance & sound 
Exceptional value! 



Em w WIN THEBIMKHM MUSTANG 

aj Bmmnmmmi SUintWl* 

HJ**C*+m H B L W rn XVW 

immumii t ■ — u se 

HOOKERHEADERS.COM I CALL: 1-866-464-6553 



Camaro SS 

2010-2014 


WAT RAISES SUPERCHARGER 
PERFORMANCE TO A NEW LEVEL 


over600+ HP 

STOCK 

TE EMISSIONS LEGAL 


Corvette 

2008-2013 


Camaro ZL1 Cadillac CTS-V 

2012 - 2014 2009 - 2014 


We started from a clean sheet to create the most 
efficient, most advanced supercharger ever created 
for GM LS engines. Our revolutionary new intercooler 


DYNO-PROVEN 


design delivers more power than the competition 
run-oltor-tun. regardless of how hot It Is outside. 
With factory-like drtvablllty, a bypass valve for 
enhanced fuel economy, and OEM-level fit and 
finish that looks great under the hood, 


OVER 900+ HP 

376 Cl LSA 


Magnuson’s Heartbeat is true horsepower 
without compromise. 


(805) 642 8833 

sales@magnusonproducts.com 


5UPERCHRREERS 


Features Eaton ■ ^ I 
TVS Technology v as L ■ 


WeatherTech* 

Automotive Accessories 




FloorLiner"' and Cargo Liner are 
Available in Black, Tan and Grey 


CUSTOM-FIT CAR COVERS 


Indoor and Outdoor Options Available 



WeatherTech.com 

800 - 441-6287 

i : ■ Proudly Designed, Engineered 

i ' : and Manufactured in the USA 

i+i H 

Canadian Customers European Customers 

WeatherTech. ca WeatherTechEurope.com 
©2016 by MacNeil IPLLC 



Technology In Motion 


Jrack Tough. 
Street Smart! 












WSTTi 




MORRISON 


13-timo see A So Jo National 
Champion Mary Pozzi and her 
AME-chassied Gen II Camaro 


j NEW Catalog 
Available For 
Download I 


5301 8th St. E 
' WA 08424 
P: 253-922-7188 
F: 253-922-8847 


povomMCt 


Essn 


TOLL FREE: 

866 - 808-4759 

www.ArtMorrison.com 










WRENCHIN’@ RANDOM 


OUTSTANDING 



CADILLAC 


MwntMt cHtrnu 

rS ~ — 


w WtB 

LARGEST INVENTORY 

MANUFACTURER OF 
THE FINEST QUALITY 
RESTORATION PARTS! 

CUTLASS grand PHI g T O 

EXPERT ADVICE WITH aHwuuaa Smiu«jL 

BEST-IN-CLASS SERVICE 
VALUE-ADDED SAVINGS 


ORDER YOUR FREE CATALOG TODAY 


Sign up at opgi.com to receive the latest offers by email 


1770 Saturn Way, Dept HR, Seal Beach, CA 90740 
International Orders 562.594.1000 or fax us at 562.594.1050 


VALUE! 


1 Qualilu 

H ‘Manufacturing reproductions of QM parts since 1982 



j 

I 
I 


WlUSSSk 
1US1DJIW J' WAY 

buil| f<jr De nnis 
This i* 'he wheel nfl . Your Wheel 


IHMIS' 


“*** - . . y Getting ^® ur 
Spence his way virtually endless 

Your Way" wit patt erns, offsets, 

combination, of spo^ op „ , l8 


[ 3 .62M390 Beeverion^ 




Daily Driver Diaries 

Most Dangerous 


I don’t advocate breaking 
any speeding laws, but 
■ what happens if a bit of 
\ j Vjggj empty road overcomes 
your good citizenship? 

3 You become the lion, 

and the hunting dentists 
name is Dr. Johnny Law. 
Are you nimble and 
aware, or fat and lazy? 

I just got a speeding 
' ;^^B**“* ticket, the first in many 
* years, and only the 
second in my life. I’m 
annoyed, of course, but not for the reasons 
you might think. It’s not the expense or 
the traffic-school time, but the fact that 
I was outsmarted. I didn’t see the officer 
before he saw me. “Why don’t you use 
a radar detector on those long drives?” 
asked a friend. “Why don’t you use cruise 
control?” asked another. To them I say, 
“Where’s the challenge in that?” 

Perhaps my driving preferences are due 
to my skills developing all in pre- 1975 
cars, where every creak and tweak of the 
steering wheel could mean the whole 
thing is about to fall apart, but I like to 
make the decisions on the road. The 
best part of driving is that connection 
between my foot, my eyes, my hands, and 
the direction we’re headed. I enjoy the 
slight ebb and flow of gaining on distant 
traffic, then dropping back to a safe fol- 
lowing distance before making the pass. 

I like the sense of control that it gives me 
to know exactly what speed I’m travel- 
ing and that it’s all up to me to go faster 
or bring it down a notch. There is a lot of 
talk of “connected car technology” with 
new cars, but if you’re going to spend your 
driving time answering emails or check- 
ing Facebook, you might as well take 
the bus. I’m all about being a connected 
driver. 

> HOTROD.COM/ Elana-Scherr 


[Worst part of my 88-mph ticket? The of- 
ficer didn’t think my joke about going back 
in time to warn myself was funny. 


SPEED: 

Approx D osted R&P 
88 75 75 


Milepost 

I 37 

Location 

TED 1 HE FOLLOWING: 


1 Statute 
ARS 

Violation 

EXCEED MAX INTE 
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WRENCHIN’ @ RANDOM 


Thom On Design 

The Box With Four Tires and a Top 



Ah, the 1980s. It was a rough patch for 
American automotive design. All you have 
to do is look at the 1980 Pontiac Grand Prix 
to see that. 

What was so bad about the GP? If you look 


at where the fender, hood, and front meet, 
there’s a comer. A sharp corner. It’s a styled 
car with no transitioning of surfaces, no 
finessing of forms — just four actual corners 
bonked onto each, well, each corner. 


GM had been hitting long balls with its 
swoopy, high-styled Firebirds, Camaros, 
and colonnade offerings through the 1970s. 

It was the leader in design for at least a few 
decades. But when Volkswagen came out 
with its replacement for the venerated Bug, 
the 1974 Rabbit — with its Giorgetto Giu- 
giaro-designed fantastical folded-paper 
design language — all of the American car 
companies followed suit. 

Ford and Chrysler also spread the flat-box 
love with their 1980 Thunderbird and Chrys- 
ler K-car, respectively. 

But it was Pontiac that took it to the 
extreme with the 1980 GP. Design-wise, it 
was a shiny box with four tires and a car roof 
attached. And Pontiac wasn’t through lead- 
ing with the bad. 

By 1990, it brought the world plastic- 
ribbed cladding, available on most of its 
models, including the family friendly Trans 
Sport minivan. We’ll relieve you of that fiasco 
for now. 

> HOTROD.COM/Thom-Taylor 
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GET THE LATEST FROM QA1 

Upgrade your suspension and improve your performance and 
handling with QAI’s latest products! Learn more at www.QA1.net/HR 


Mopar, Camaro & Corvette Sway Bars 


GM A-Body Rear 
Pro Coil Systems 


GM A-Body & S Series 
Control Arms < 


GM B-Body 
Pro Coil Systems 


REV “Series Carbon Fiber Driveshafts H GM A-Body Trailing Arms 


QA1 NOW OFFERS FULL-VEHICLE SUSPENSION KITS 
Drag racing & performance handling options 


800.721.7761 www.QA1.net/HR 



SPECIALIZING IN 51-58 
CHRYSLER, DODGE AND 
DESOTO HEMI’S. 




392 Walker's Hollow Trail 
Lowfap NC 27024 
336 352 4966 - Fan 336 362-3692 
www.hotkomilieada.com 

Bob M falkor. owntr. i anting HCMI angina fan* line* 1991 



REPLACING BRAKE PARTS INTRODUCES 
AIR INTO YOUR BRAKE SYSTEM 



PATENTED V-5 REMOVES MORE 
TRAPPED AIRTHAN ANY OTHER BLEEDER 


savesio+free shipping.’ 


SPECIAL OFFER! 

Item # 2104-B 

esD 

CUSTOMER RATING 

V-5 REVERSE BRAKE BLEEDER 

• Works on all Makes and Models 

• One-Person Bleeder 

• Bench Bleeds New Parts/Lines 

• Super Easy to Use/Less Mess 

• Bleeds Clutches Too 




Order Online Today: 


BrakeBleeder.com/HotRod 


or call 888-749-7977 


Use coupon codeRMjTTOflduring 
checkout to obtain Free Shipping 

©Phoenix Systems LLC, 2016 











WRENCHIN’ @ RANDOM 


When Adjusting Hydraulic 
Lifters, How Much Further 
Shouldthe Rucker Arm 
Hut Be Tightened Past 
Zero-Lash? 

For engines with adjustable, stud-mounted rocker arms and hydraulic lifters, 
stock specs typically call for a conservative 1 turn past the zero-lash point. Turn- 
ing the rocker arm adjustment nut a lesser amount after reaching the zero-lash 
point positions the hydraulic lifter's internal plunger closer to the lifter plunger's 
snap-ring retainer. At high rpm, this delays hydraulic lifter pump-up because the 
plunger can’t move far enough to interfere with valve closure when hydraulic force 
overcomes valvespring pressure. In fact, some racers even adjust the nut as close 
as '/a turn or less down from zero lash, which positions the hydraulic lifter plunger 
practically against the snap ring, effectively causing the hydraulic lifter to act 
like a mechanical lifter because it can't take up any clearance in the valvetrain. 
Running tight plunger-to-retainer clearances can be risky if using standard lifters 
that have a paperclip-type retaining ring because hydraulic pressure may cause 
the plunger body to pop out of the groove, resulting in catastrophic failure. Lifters 
with full-contact internal Truarc-style snap rings can better withstand these tight 
clearances. For long-term street durability with a high-perf cam, adjust lifters 
with Truarc-type retaining rings 'A-'/i- turn down from zero lash; adjust paperclip 
retaining-ring lifters 14-%-tum down from zero lash. 

>FIOTROD.COI Marlan-Davis 





COME COMPETE WITH THE 
FASTEST STREET-LEGAL 
DRAG-RACE VEHICLES 
IN THE WEST! 

MARCH 31 - APRIL 3 


PRE-REGISTER MARCH 31 


»TO RACE& 

FOR MORE 
DETAILS VISIT 
HOTROD.COM/EVENTS 


TECH DAY 

WILD HORSE PASS 
MOTORSPORTS PARK 

CHANDLER, AZ 


APRIL 2 


TECH DAY 


APRIL 1 


RACE DAY 1 

WILD HORSE PASS 
MOTORSPORTS PARK 

CHANDLER, AZ 


APRIL 3 


RACE DAY 1 



WILD HORSE PASS 
MOTORSPORTS PARK 

CHANDLER, AZ 
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C5 TALL SPINDLE 
WHEEL BRAKE KITS 

These kits utilize 13" rotors and 
require a minimum 17" wheel. The 
2nd Gen 1967-81 Camaro spindle is 
the first of its kind, exclusive to CPP. 
Black or red calipers available. 

starting at $ 649/kit 
For 1964-77 Chevelle, 
1968-79 Nova & CPP Exclusive 
1967-81 2nd Gen Camaro 
n Up plications 

C5 Spindles 

ij* >AJ Only 
g r starting at 

tkt* ‘269/pr 


r Ask for it /oFU—J 
by Name! 

TOTALLY TUBULAR" 

CONTROL ARMS 

\Wded for maximum strength and 
visual impact. Ball joints included. 
Available in gloss black or silver 
powder coated finish. 

For Nova, Camaro 
& Chevelle Applications 
Upper and Lower Kit - 

starting at ’733m 
Upper Set - starting at ’33 7/p r 
Lower Set - starting at ’ 445/pr 


_ — ' ' 

MUSTANG II IFS + *'*7 

TRUE PERFORMANCE SYSTEM Ask Us About 

WITH 11 - 3 / 4 " ROTORS & MORE! Upgrades! 

CPP Kits include: performance brakes with 11-3/4" 
diameter rotors, new power rack, sway bar kit, 
crossmember, coil springs, spindles, gas shocks, forged 
hubs, Big Bore™ calipers, upper/lower control arms, plus 
mounting hardware. Available for all popular applications 
in 4.5, 4.75, 5x5, 5x5.5 and 6 lug. 

For Chevy Truck, Nova, Camaro & Ford Applications 
Complete Kit - starting at *1 489/kit 


Crossmember only - starting at ’209/kit 


Ask for it by Name! 


LSI ENGINE _ r . ri' 

INSTALL KITS f J 

Add the finishing -.j 4 

touches to your 

LS engine with a ^ 

modern, dependable, _ - — — ■ 

lightweight, low maintneance, high powered V8. These 
kits include our brand new FitRite™ mount kit, headers, 
and oil pan kit. with POLYPLUS ™ Mounts 

starting at S 1 149/kit 


■ / - ■ i gn 

for aggressive performance driving 
and for all popular applications. 

Front 1-1/4” — Rear 1-1/8" 

STANDARD 

Plain - starting at $ 139/kit 
With Billet Mounts (shown) 
starting at s 189m 
PRO-TOURING 

Plain - starting at $ 189/kit 
With Billet Mounts (shown) 
starting at $ 279/kit 


HYDRAULIC 

ASSIST SYSTEMS & UNITS 
Chevy, G-Body & Universal 
Applications 

High quality, direct bolt-in unit puts 
out an amazing 1800 psi. Complete 
systems include unit, master 
cylinder, pressure hoses, return 
hoses, and more! 

Complete Systems 

n>ng at’829/ki\ 


Ask For It By Name! 

FfTlwt 


FRONT COIL-OVER 
CONVERSION SYSTEM 

Aluminum bodv 
coil-over „ ;■ 
shocks, 

conical springs 4k 

and 'i ■ ; ng V* 

hardware. 

For a Limited Time Oil a ^ 

FREE SPANNER Ov 
WRENCH & 

BEARING KIT! , 

starting at 


LS ENGINE MOUNT KITS 

Adjustable design is available in 
short or long adapter options. 
Includes exclusive POLYPLUS™ 
mounts. 1oa 

starling at ’129/kit 


upgrade 

COMPLETE BIG BRAKE KITS starting at ‘1498m 
Kit includes front and rear rotors, front and rear loaded 
calipers, hoses, front bearing and seals, front and rear 
mounting brackets, forged aluminum hubs, 4-wheel 
master cylinder with proportioning valve kit and all 
necessary hardware. For stock or drop spindles. 

For Chevy Truck, Nova, Camaro, Chevelle 
& El Camino Applications 


ASK FOR OUR 
NEW CATALOG! 




Classic Performance Products } 


Orangethorpe Ave., Placentia, CA 92870 1 


Prices subject to change without notice. Please note that kits and prices may vary between certain applications. 




Seats Starting at $199 
Custom Seat Brackets 

• Harness Belts 

• Seat Heaters 


corbeau.com 


801-255-3737 





HOT ROD TO THE RESCUE 



With his custom Cad well on the way to full The 1956 Cadillac has got us longing for the Mechanically, the noisy starter was traced to 

recovery, owner Murray Pfaff is smiling once days of real heavy metal. Power is from a big a warped flexplate plus incorrect starter drive 

again. He's owned the car since 1986. 500ci Caddy V8. pinion-to-flexplate gear-tooth clearance. 


Murray Pfaff 's Starter No Loiwef Hangs- 
UpOn Hb Caddy’s Flexplate, wit It’s ^1 
Noisy Under Crank. We’re Gonna Fix It 



[Under crank, the starter had an awful “wrooow, wrooow, wrooow" wail. Checking the flexplate every 45 degrees 
with a dial indicator, RM's Joe Holyfield found it seriously out-of-round. Runout was an excessive 0.060-0.070 
inch; 0.005-0.010 inch is considered normal. 


® Marian Davis ffl Will Handzel 

THESTORYSOFAR 

Last month, we saw how the 
starter drive-pinion on Mur- 
ray Pfaff s 500ci-powered 1956 
Cadillac wouldn’t disengage 
from the flexplate once it got 
the motor up and running. RM 
Motorsports replaced the defec- 
tive electrical components and 
revised the wiring harness to 
resolve the issue, so at least there 
were no more hang-ups. How- 
ever, the starter was still noisy 
under crank, pointing to some 
sort of mechanical interference 
issue between the starter drive 
and flexplate ring gear. 

THE DIAGNOSIS 

RM’s Joe Holyfield unbolted the 
starter for visual inspection. He 
observed excessive wear on the 
starter drive pinion-gear teeth as 
well as on the flexplate ring-gear 
teeth — a sure sign of mechanical 
interference. Even worse, further 
checks revealed the flexplate 
had excessive runout; it was not 
round, but oval-shaped! Both 
the starter and the flexplate 
would need to be replaced. After 
removing the torque converter 


to gain access to the flexplate- 
to-crankshaft mounting bolts, 
Holyfield noted that several bolt 
heads were completely sheared 
off. Did the failed bolts cause 
the gear- tooth wear, or did 


excess vibration and binding 
induced by the starter hang-up 
issue cause the bolt failure? Yet 
a third possibility is the bolts 
were slightly too long and were 
bottoming out on the crank. It’s 


impossible to know what started 
the chain of failure, but as a 
precaution, Holyfield decided 
to replace all six flexplate bolts 
as well. 


UEEI1 MINK FlYFn? Ify° ur car has a gremlin that just won’t quit, you could be chosen for HOT ROD to the Rescue. Email us at 
UbElf JUmi riAtlf ■ and put “Rescue” in the subject line. Include a description of your problem, your location, and adaytime phone number. 
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After fixing most of the electrical woes last 
month, RM Motorsports' Joe Holyf ield went to 
work on the noisy starter and hot-soak issues. 


A Cad Company flexplate ( bottom ) replaced 
the heavily worn unit (top). A new NAPA starter 
was then shimmed for proper gear clearance. 


Fixed for good and ready to light-up Royal 
Oak, Michigan's streets! Dig the flamethrower 
exhaust system. Houston, we have ignition. 



[Flexplate removal begins by unbolting the driveshaft's rear U-joint yoke from the rearend's pinion flange. Prevent driveshaft out-of-balance issues by 
marking the rear U-joint yoke and rearend pinion alignment ( circle ) so the driveshaft yoke can be reinstalled in the same orientation. Slide the front slip- 
yoke out the back of the trans, then install a plug to prevent a trans fluid leak. 


THE FIX: 
FLEXPLATE 
AND STARTER 

Pfaff s aftermarket torque 
converter had the “small” 

GM mounting pattern, which 
requires a dual-drilled flexplate, 
a unit not usually found stock on 


Caddy V8s. The Cad Company’s 
relatively affordable, stamped- 
steel, dual-pattern unit was the 
easy fix. 

The flexplate mounting 
screws were harder to come by. 
GM no longer stocks original 
7 /i6-20x 9 /i6-inch Caddy flexplate 
screws, and we couldn’t find any 
auto-parts-store equivalents. The 


expedient, affordable solution: 
Use a Pioneer bolt kit officially 
listed for 1986-1990 BuickV6 
engines. PN PG-635 (boxed) 
or S- 1 1 35 (carded) contains six 
7i6-20x%-inch bolts. To keep 
the slightly longer “Buick” bolts 
from bottoming out against the 
holes in the crank, Holyfield 
installed them with 0.063-inch- 


thick precision AN960-716 flat 
airframe washers. 

A brand-new NAPA high- 
torque starter motor was 
installed and the engine cranked 
over. But the howling gear clash 
was still present, confirming 
there was a clearance problem 
even with a brand-new starter 
drive-pinion and flexplate. Typi- 
cal causes are slighdy mislocated 
block starter mounting holes, a 
slight change in the crank center- 
line location from align-boring 
the block, or just tolerance stack- 
up among different parts. 

Using a drill bit to measure the 
clearance between the two gears, 


It’s a car I’m no longer afraid to drive. I can turn 
the key on with confidence.” 

-Murray Pfaff 
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HOT ROD TO THE RESCUE 



[Remove the trans from its support or crossmember while supporting it on a jack. Unbolt the torque converter 
from the f lexplate. Slide the trans and torque converter back out of the way to gain access to the flexplate and 
unbolt it from the crank. On Pfaff 's engine, two of the six critical flexplate-to-crank attaching bolts had failed. 



[The torque converter-to-flexplate attaching bolts 
were reusable once Holyfield cleaned them up with a 
wire wheel. Holyfield used all-new bolts to attach the 
flexplate to the crank. 



[Holyfield installed both the new flexplate and reused 
torque converter bolts with “red” Loctite threadlocker. 
“I have had good luck with this procedure on race 


cars,” he explains. “I don't want anything to loosen.” 



[With stock Caddy replacement flexplate bolts no longer available, Holyfield used slightly longer Pioneer Buick 
V6 flexplate bolts plus AN washers to act as a spacer. Flexplate and torque converter bolts were tightened to BO 
and 30 Ib-ft, respectively, using a star pattern. Note the flywheel holder used to prevent engine rotation during 
the fastener-tightening sequence. 


Holyfield found the starter was 
too far away from the flexplate 
(insufficient tooth engage- 
ment). “That was surprising,” 
Holyfield says. “It’s the opposite 
of what you run into 99 percent 
of the time where it’s too close.” 
He shimmed the outer starter 
mounting bolt to move the unit 
closer to the flexplate. Noisy 
starter cured! 

THE FIX: 

STARTER 

HOT-SOAK 

Now that the Caddy could be 
reliably started and driven, 

Pfaff s old hot-restart problem 
came back. The typical scenario 
for a GM hot-restart issue is you 
drive the car long enough for 
everything to get hot, park the 
car for about 10 minutes, and 
then attempt a restart. At this 
time, the GM s starter “dick, 
click, no crank” or extremely 
slow, lazy crank syndrome rears 
up. The cause is usually exces- 
sive voltage drop somewhere 
in the cranking (solenoid) side 
of the ignition-starter circuit. 
Heat increases resistance, which 
reduces voltage. “There’s not 
enough current to engage the 
solenoid,” Holyfield explains. 

If you’re patient enough to let 
the car cool down, it eventually 
restarts. As related last month, 
this is Pfaff s original issue that 
he’d tried to resolve years ago 
with the problematic and unreli- 
able secondary mechanical sole- 
noid that RM removed. 

Instead of a Band-Aid 
approach, RM’s sanitary solution 
is to find where in the circuit 
the voltage drop occurs, then 
directly address that issue. This 
is accomplished by connecting 
a common digital voltmeter 
between the battery and the 
connection being checked, then 
cranking the motor with the 
ignition coil disconnected. The 
Caddy’s starting “high- side” 
starting circuit (battery positive- 
to-solenoid “B” terminal) 
checked good, as did the Ground 
return, but there was signifi- 
cant drop on the cranking side 
between the ignition key and 
solenoid “S” terminal. 
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I cNI/UKhNUc kaunu 

FOR 

$500 CARS 


WEST 

FEB 13-14 Sonoma Raceway, CA 
MAR 19-20 Inde Mtrspts Ranch, AZ 
MAY 21 -22 Thunderhill, CA 
JULY 30-31 Thunderhill, CA 
AUG 27-28 The Ridge Mtrspts Park, WA 


MIDWEST 

APR 23-24 Gingerman Raceway, Ml 
JUNE 4-5 High Plains Raceway, CO 
JULY 23-24 Autobahn Country Club, IL 
OCT 8-9 Gingerman Raceway, Ml 


OCT 1-2 Buttonwillow, CA EAST 

DEC 3-4 Sonoma Raceway, CA MAY 14-15 New Jersey MP, NJ 


AUG 13-14 Thompson Speedway MP, CT 
SOUTH OCT 22-23 New Hampshire Motor Speedway 

FEB 6-7 Barber Motorsports Park, AL 
APR 30-MAY 1 Carolina Motorsports Park, SC GULF 
SEPT 17-18 Carolina Motorsports Park, SC APR 9-10 Eagles Canyon Raceway, TX 

NOV 12-13 MSR Houston, TX 


Rules & Prices & Everything Else: www.Z4HoursofLeMons.com 

BECAUSE RACING'S NOT JUST FOR RICH IDIOTS. RACING'S FOR ALL IDIOTS. 



HOT ROD TO THE RESCUE 


Where was the drop occur- 
ring? Holyfleld back- traced the 
circuit, checking the voltage loss 
at every terminal, splice, and 
connector from the S terminal 
back to the ignition key. Holy- 
field continues, “On the Cadil- 
lac, although we did find a slight 
drop at the [ignition] key, the 
main source turned out to be the 
microswitch at the trans that was 
being used as a neutral safety 
switch.” It takes up to 40 amps to 
kick in the solenoid plunger on 
a heat-soaked GM starter. The 
microswitch wasn’t rated for that 
much juice — hence the voltage 
drop. 

Holyfleld fixed the problem 
by wiring in a standard ISO 
relay between the keyed ignition 
switch and the microswitch (see 
electrical schematic, page 102). 

“I also ran new hook-up wires 
between the switch, relay, neutral 
switch, and solenoid,” Holyfleld 
concludes. As a final failsafe, to 
insulate the starter from heat 
given off by the Caddy’s exhaust 
manifolds, Holyfleld also fabri- 
cated a custom heat-shield. 

THE RESULTS 

Rerouting wires, soldering all 
connections, installing a higher- 
capacity master kill switch, and 
axing the troublesome second- 
ary solenoid in favor of a relay 
installed where it would do the 
most good addressed the electri- 
cal side of Pfaff’s starting issues. 
Installing a new flexplate and 
starter shimmed to the correct 
tooth engagement-depth cor- 
rected the mechanical side. A 
happy Pfaff was able to drive 
the now-reliable car all summer 
with no problems. 


WHATSTARTER WHINE 
CAN TELL YOU ABOUT 
GEAR CLEARANCE 

A high-pitched whine or clang- 
ing sound under engine crank 
that occurs before the engine 
starts indicates excessive starter 
pinion-to-flexplate or flywheel 
ring-gear clearance— as was 
the case here on Pfaff’s Caddy. 
However, a high-pitched whine 
after the engine starts when you 
release the key indicates not 
enough clearance. 



[There needs to be 0.025-0.035-inch clearance 
between the valley and the crown of the starter 
pinion and ring-gear teeth. When the new starter 
and flexplate remained noisy under crank, Holy- 
field decided to check this critical dimension. 



terminal only (don't connect the battery cable to the “B” 
terminal). This engages the solenoid but won't spin the 
starter. Don’t leave the solenoid engaged over 30 seconds 
or it may overheat. A ’/32-inch drill bit or a paperclip make 
for good gauging tools. Here the bit is a loose fit, indicating 
excessive clearance. 



[An equivalent check can be performed in an unpow- 
ered state: Use an expedient pick or hook tool to pull 
the pinion out to engage the ring gear while slightly 
rotating the flexplate by hand. These checks estab- 
lished the “root” cause of Pfaff’s noisy starters: Their 
mounting location was too far outboard. 



[RM used a CVR shim kit to adjust the tooth-engage- 
ment clearance. Shimming only the outboard starter 
mounting bolt reduces clearance, moving the drive- 
pinion inboard, closer into the ring-gear. Pfaff 's setup 
required a 0.119-inch-thick shim pack on the outboard 
side. If necessary to increase clearance, shim both 
starter bolts. 


HOWTO D0AV0LTAGE-DR0P TEST 


Many common electrical difficulties in high-current- 
draw electrical circuits like the starting or charging 
circuits can be diagnosed via a voltage-drop test 
performed using a common digital multimeter. This 
test permits breaking down a complex circuit into indi- 
vidual components to home in on the real problem. A 
voltage-drop test must be "dynamic,” meaning volt- 
age drop can only be measured when a load is applied 
to the circuit, such as when the engine is cranking. 

To perform a voltage-drop test, set the meter on 
“volts” and place one lead on the battery’s positive 
post and the other lead on the terminal or connection 
you want to check. Ground the coil wire to prevent the 


engine from starting. Crank the engine no more than 
15 seconds to prevent the starter from overheating. 

The number displayed by the multimeter during the 
test indicates the voltage amount lost to resistance 
through a connection or a cable in the circuit. Accord- 
ing to Holyfield, “I want the starter to receive 10.5 
volts minimum during crank, so total voltage drop in 
the cranking circuit should not exceed 1.5 volts. The 
voltage drop on Pfaff’s high side — battery-to-starter 
solenoid B terminal-was minimal. But the low ‘actua- 
tion’ side loss was about 4'/2 volts. He was only getting 
8 volts to the S terminal when the engine got heat- 
soaked’.” 

[This photo simulates performing a 
voltage-drop test on the battery's 
positive cable. One lead is connected 
to the positive battery post and the 
other to the starter solenoid's large 
B terminal. Here the meter reading is 
zero (no voltage drop)— both because 
the cable was so short and the circuit 
was not seeing any load (the starter 
wasn't actually cranking an engine). 
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Brake Upgrade Kits 

SIX FABULOUS CHOICES 

to suit every driving style and budget. 

All EBC rotors are now black GEOMET® 
corrosion resistant coated... 


These rotors WILL NOT RUST 



Vehicle Type Prices From 

Stage 1 Kit 


Ultimax Daily driver pads & Geomet black OEM style rotors 

Any Vehicle 

$99 

Stage 2 Kit 

Greenstuff sport pads & USR slotted black Geomet Rotors 

Car 

$145 

Stage 3 Kit 

Greenstuff Trucksport pads & GD sport drilled black Geomet rotors 

Truck/SUV 

$175 

Stage 4 Kit 

Redstuff premium fast street pads & USR slotted black Geomet rotors 

Car 

$195 

Stage 5 Kit 

Yellowstuff highest friction pads & GD sport drilled black Geomet rotors 

Any Vehicle 

$245 


Kit includes 100% British made ECO friendly quality high efficiency EBC brake pads fully tested and 
approved to meet or exceed all known standards plus premium Geomet corrosion resistant G3000 iron 
rotors of your pattern choice. Geomet is the NUMBER ONE brake rotor anti corrosion surface coating used 
by OEM builders (they use silver, we prefer black Geomet). Coating withstands severe salt spray tests for 
corrosion resistance. 


Ask at Pep Boys 
or your local retailer or 
shop online at .... 



BRAKES 


www.ebcbrakes.com 



STANCE 




Ttntt otic 


Firestone Hot Rod Front Runners: i 

• Available in blackwall and wide whitewall 
i • Piecrust Sidewall 

• Authentic Bias Ply Construction 

• Available for 1 5- and 1 6-inch wheels 

• Starting at $151 each 


Firestone Hot Rod Rears: 

• Available in blackwall and wide whitewall 

• Piecrust Sidewall 

• Authentic Bias Ply Construction 

• Available for 1 5- and 1 6-inch wheels 

• Starting at $189 each 


Arimmh 


SPEAK TO A TIRE & WHEEL EXPERT 

Im 877-403-7956 

OR VISIT cokertire.com 





HOT ROD TO THE RESCUE 


BEFORE 


PRIMARY 

SOLENOID 


IGNITION 

SWITCH 


NEUTRAL 
SAFETY SWITCH 

NO-CLOSES 
UNDER CRANK 



AFTER 


PRIMARY 

SOLENOID 


IGNITION 

SWITCH 


NEUTRAL 
SAFETY SWITCH 

NO-CLOSES 




[RM traced the voltage drop to a microswitch on the 
automatic trans linkage being used as the neu- 
tral safety switch that wasn’t rated to handle the 
increased current demands of a heat-soaked starter. 
Yeah, the ignition wire is here, somewhere. Large wire 
bundles get hotter than individual wires, which can 
also generate additional resistance and voltage-drop. 



[RM’s solution: Wire-in a relay between the keyed 
ignition switch and neutral safety switch. The neutral 
safety switch now sees only the low-amp current 
needed to activate the relay. Even on a hot day with 
a heat-soaked starter, Holyf ield says power at the S 
terminal has “improved to the 11-volt range.” 


STARTER MOTOR 
WIRING 


BEFORE 

As detailed in the March 2015 
issue, battery current is supplied 
to one side of a manual master 
kill switch at all times. Manually 
closing the switch lever allows 
current to flow to the rest of the 
car, including the ignition switch 
and the high-current side of an 
auxiliary mechanical solenoid 
installed by Pfaff years prior in 
his attempt to fix a hot-restart 
issue. When the keyed ignition 
switch rotates to “start,” and 
the trans is in “Park” or “Neu- 
tral,” current flows through the 
transmission neutral safety 
switch (NSS) to actuate the 
auxiliary solenoid, which kicks 
in and allows battery power to 
flow to the starter-mounted 
primary solenoid B terminal. A 
jumper between the solenoid's 
B and S terminals kicks-in the 
solenoid plunger. The drive 
pinion engages the f lexplate ring 
gear and the motor rotates. This 
scheme eliminates voltage drop 
at the starter-mounted solenoid, 
but Holyf ield says the secondary 
solenoid can induce a mechanical 
delay, possibly contributing to 
Pfaff ’s original starter disen- 
gagement issue addressed last 
month. In any event, Pfaff 's 
original kill switch and secondary 
solenoid were of poor quality and 
were internally fried. 

AFTER 

An auxiliary solenoid is no longer 
used. Battery current travels 
a shorter path directly to the 
starter solenoid’s B terminal, 
which (as in an OE GM setup) is 
hot at all times. A second large 
battery cable connects the sole- 
noid B terminal to the master kill 
switch. When the switch lever is 
manually closed, current flows 
to the rest of the car, including 
the ignition switch. The primary 
source of Pfaff ’s hot-restart volt- 
age drop was isolated this month 
to an underrated trans NSS. RM 
added a standard ISO SPDT NO/ 
NC universal mini-relay to fix the 
issue. With the ignition switch 
in “start,” current is supplied to 
relay terminals 85 and 87. (87a 
isn’t used for this application.) 
Current flows from low-side 
terminal 85 to terminal 86 and 
out to the NSS, which closes and 
grounds to the chassis, com- 
pleting the low-side circuit and 
kicking in the relay. That allows 
high-side current to flow from 
relay terminal 87 to terminal 30, 
and on out to solenoid terminal S. 
The starter solenoid actuates, 
engaging the f lexplate and spin- 
ning the motor. With this scheme, 
the NSS isn’t overtaxed as it 
serves only as a relay actuation 
device and does not impede the 
40-amp current flow needed by a 
hot-soaked solenoid. 
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If you want overdrive - than run the only 
overdrive that will handle abuse and racing. 

GEAR VENDORS 
^^WUNDER/OVERDRIVE 


Call 800-999-9555 for information or visit www.gearvendors.com 
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myawncaver 

ujiIoguJL — ~ f ytf / fff- 

Looking for a personalized gift for almost any occasion? 

■ Upload your own photos 

■ Design great personalized covers 

■ Order prints to share or give as gifts 

Create your own magazine cover and be a star. 

www.myowncover.com 




WINNIN’HOT? 


YOU NEED THE BEST COOUNG 
RADIATOR WE’VE EVER TESTED: 


NEWI 


mmm 


Triple-cooling technology reduces 


water temps up to 24°F over 
standard radiators! 



THE TRI-FLOW 
DIFFERENCE: 


✓ Universal mount 

✓ 3 sizes-fits street 
rods to full size 
trucks 

✓ Reduce water 
temp up to 24°F 
over competitors 
aluminum radiators 

✓ LS motor- 
steam port fitting 

✓ TIG-welded 
aluminum core & tanks- 
assures a leak-free unit 





3XTHE CIRCULATION 
3X THE COOLING 
3X THE EFFICIENCY 


, 16 8-180°F ALL DAY, EVEN IN TRAFFIC? 


ALL RADIATORS ARE 19"h x 2.2" thick 
& AVAILABLE IN 3 WIDTHS: 

GM OEM Style 

DRIVER Side Inlet & PASSENGER Side Outlet: 

Item #201 50 22" w for Street Rods 
Item #20151 26" w for Muscle Cars 
Item #201 52 28" w for Full Size Cars/Trucks 

FORD/CHRYSLER OEM Style 

PASSENGER Side Inlet & DRIVER Side Outlet: 

Item #20274 22" w for Street Rods 
Item #20275 26" w for Muscle Cars 
Item #20276 28" w for Full Size Cars/Trucks 


For More Information: 


eastwood.com/cooll 3 

or call 800-343-9353 

‘Enter source code HR416 before checking out. 
Expires 4/30/2016. Other exclusions apply. 

+Free shipping valid on Tri-Flow Radiators within 
the Continental US only and exludes radiator 
accessories and expedited orders. 











HOT ROD TO THE RESCUE 


PHASE 2 PARTS AND PRICES 


Includes the major parts used in Phase 2 (this article) required to fix the problem. For Phase 1 parts list, see the March 2016 issue. Labor is listed only for machining operations the 
average home mechanic cannot generally perform in his garage. Does not include any shipping charges or sales taxes. All dimensions are in linear inches, except as noted. Phase 2 priced 
12/01/2015 and subject to change. 


BRAND 

PART DESCRIPTION 

PART NO. 

AMT. 

PRICE 

SOURCE 

COST 

AIRCRAFT 

SHEET, aluminum, 6061T4, bare, 0.032 thk, 2' x2‘ section 1 

03-29360 

1 

Aircraft Spruce 

$8.21 

SPRUCE 

WASHER, flat, airframe, 7 /k>, 0.063 thk, steel, cadmium-plated (use w / listed flexplate screw) 

AN960-716 

6 

Aircraft Spruce 

$0.30 

BREEZE 

(NORMA) 

CLAMP, worm-drive, perforated, SAE J1508 Type F, stainless steel, lVie-ZVz range, Vie band, Vie 
slotted-hex screw 1 

200-32H 

2 

Aircraft Spruce 

$2.98 

CAD COMPANY 

FLEXPLATE, engine crankshaft, stamped-steel, dual bolt-pattern 

FUDP 

' 

Cad Company 

$125.00 

CVR 

SHIM KIT, GM starter, universal 

GM53SK 

1 

Summit 

$6.97 

HELLA 

RELAY, electric, universal, mini-ISO, 1 Form C SPDT, 12v, 40 amp NO/10 amp NC 

933332051 

1 

Summit 

$3.73 

LOCTITE (HENKEL) 

THREADLOCKER, “red" high-temperature, 50ml bottle 

27240 

1 

Amazon.com 

$29.95 

NAPA 

MOTOR, starter, new, Delco 10MT high torque 

NNE4N4785 


NAPA 

$83.99 

PIONEER 

AUTOMOTIVE 

SCREW KIT, flexplate-to-crankshaft attaching, 7 /ie-20 x 0.6875, typical stock application 
1986-1993 GM Buick V6 (3.3L.3.8L) 2 

S-1135 

1 

Summit 

$7.97 

RM 

SHIELD, starter motor heat, fabrication charge 1 

Labor 

2 hrs 

RM 

$170.00 

MOTORSPORTS 

WIRE, primary, miscellaneous assorted sizes and lengths 

Shop-stock 

- 

RM 

$10.00 

NOTES: ’Fabricated from listed sheet aluminum and worm-drive clamps. Original GM Cadillac 7 /i&-20 x 0.5265 factory 

SUBTOTAL PHASE 2 (CURRENT ISSUE) 

$449.10 

screw is no longer available from any source. Install the slightly longer Buick screws with the listed AN960-716 airframe 

SUBTOTALPHASE 1 (03/16 ISSUE) 

$49.22 

washers using red Threadlocker. 

TOTAL PHASE 1 + PHASE 2 

$498.32 


LESSONS 

LEARNED 

“As with many hot rods, a lot of 
parts had been thrown at the 
car trying to fix the problem,” 
Holyfleld sums up. “The starter 
had been installed wrong — not 
shimmed properly — and had 
eaten away at the flexplate and 
starter pinion gear. The wiring 
was bandaged to try to help the 
problem. A lot of the details were 
overlooked and a couple of small 
problems added up to a big one. 
You have to remember its called 
a ‘starting system’ because there 
are several subsystems that all 
need to work together to make 
the vehicle start.” 



[RM also tried to minimize heat-soak problems by fabricating a custom 
starter heat-shield. It was first mocked up out of cardboard and tape... 



[...then replicated from 0.032-inch-thick aluminum sheet that RM brake- 
bent and welded-together. It attaches to the nearby, heat-radiating, 
exhaust pipe with two large worm-drive hose clamps. 


Contacts 

AIRCRAFT SPRUCE & SPECIALTY CO.; Corona, CA; 877.4.SPRUCE or 951.372.9555; AircraftSpruce.com 
AMAZON.COM INC.; Seattle, WA; 866.216.1072; Amazon.com 

BREEZE (NORMA AMERICAS DISTRIBUTION SERVICES); Lake Orion, Ml; 855.NORMA.2U; NormaAmericasDS.com 
CAD CO.; Albuquerque, NM; 505923.9340; Cad500Parts.com 

CVR HIGH PERFORMANCE RACING PRODUCTS; Arnprior, ON, Canada; 613.623.8064; CVRproducts.com 
HELLA INC.; Peachtree City, GA; 877.224.3552 or 770.631.7500; HellaUSA.com 

LOCTITE ( HENKEL CONSUMER GOODS INC.); 800.6247767 or 440.250.7700; Scottsdale, AZ; NA.Henkel-Adhesives.com 

NATIONAL AUTOMOTIVE PARTS ASSOCIATION (NAPA); Atlanta, GA; 800.LET.NAPA; NAPAonline.com 

PIONEER AUTOMOTIVE INDUSTRIES LLC; Meridian, MS; 800.821.2302 (customer service); 80 0.647.6272 or 601.483.5211 (tech); PioneerAutolnd.com 
RM MOTORSPORTS; Wixom, Ml; 248.344.1515; RMmotorsports.com 

SUMMIT RACING EQUIPMENT; Akron, OH; 800.230.3030 (orders) or 330.630.0240 (tech); SummitRacing.com 
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Randy Flick From Sellersburg, Indiana Asks... 

Does a Disc-Brake Caliper’s 
Mounting Position on the Rotor 
Affect Braking Performance? .. 


I recently replaced the rotors and pads on my 
Pontiac G8 GT. It started me thinking about 
disc brake caliper placement. Most cars 
nowadays have wheels that are “transpar- 
ent;” when in motion, you can easily see the 
different placement locations. I suspect the 
different placements are due to suspension 
variations and maybe even packaging con- 
siderations. Can you shed any light on this? 

It makes virtually no difference in braking or 
damping performance if the disc brake calipers are 
mounted on the rotor's front (leading) side or at 
its rear (trailing) side. As you surmise, the location 
is selected primarily for suspension or body clear- 
ance, as well as aesthetics. I've even seen some old 
GM rear disc installations with the caliper mount- 
ing location staggered in relation to the axle and 
rotor (one side leading, the other trailing); this was 
done to clear the chassis' staggered shock mounts. 
On some Chryslers, in different model years and 
applications, the same set of front calipers may 
have swapped sides (driver to passenger side and 
vice versa), depending on the suspension and body 



[This 1955 Chevrolet 
fullsize passenger car 
is running a Wilwood 
Engineering front 
disc-brake conversion 
kit. The old Chevy is a 
“rear-steer” car; that 
is, the steering box 
is located behind the 
drag link and front 
spindles. The calipers 
are front-mounted for 
more steering-linkage 
clearance. 


clearance, and whether they needed to be lead- 
ing or trailing to achieve the necessary clearance. 
That really plays hob when you’re trying to get the 
correct replacement unit out of a wrecking yard or 
even an auto-parts store. 

On a really high-end, lightweight car, there may 
be a slight advantage to mounting the front cali- 
pers in the trailing position and the rear calipers in 
the leading position. This moves the calipers closer 
to the center of the car for theoretically improved 
weight distribution. 

Certainly the most important consideration 
concerning the caliper-to-rotor interface is that the 
caliper must be absolutely centered and square on 
the rotor! 



[On some Mopars, the 
same right and left 
calipers “swapped 
sides” based on 
whether the instal- 
lation used a leading 
or trailing caliper 
mounting position. 

On this front-mount 
(leading) install, the 
driver-side caliper is 
mistakenly mounted 
upside-down— the 
bleed screw ( circle ) 
faces down, when it 
should be at the top 
of the caliper, facing 
up. This unit belongs 
on the passenger 
side. No wonder the 
brakes wouldn't 
bleed! 


I 


ASK MARL AN A TECH QUESTION: 
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DIGITAL 



»SEARCHABLE CONTENT 
»INSTANT DELIVERY 
»M0BILE LIBRARY 
»VIEW ON ANY DEVICE 




so*. Coil On Plug ignitions 
Ipom Oavts Unltied ignition 
_ You CAN Hiul the Dtlterenco. - 


Open up your Plug Gaps to 
.065" burning your fuel more 
completely. 

More voltage under load which 
Is your “acceleration phase” 

Compatible with flash devices 
& programmers. 

Utilizes superior thermal epoxy 
for durability. 

LS S.O.S. Coils 

Whether you're 
running a Vette, 

Camaro. or LS T ruck 
Engine, we have an 
S.O S Coil for you 
Colls are available In the 
triangular, square & round versions. 




Ford S.O.S. Coils 

For Ford 4 6 
and 5.4 V8 | 
owners, the 
distress calls for the COP 
(Coil on Plug) ignition Systems 
have finally been answered! 
Now Available for 2, 3. and 
4 Valve Applications 


In a senes of 0-60 mph tests, we 
improved our £ T an average of .84 
seconds over a stock ignition system 
On our best test run we reduced our 
0-60 mph an amazing 1.71 seconds'" 



Hemi S.0.8. Coils 

Late model Dodge and 
Chrysler Hemi owners 
can now improve 
performance by 
Installing our new 
S.O.S.-Sultans of Spark 
ignition coils! SOS Coils increase 
spark output up to 40,000 volts 
- A 50% increase in energy over 
the lackluster stock coils. 

No gimmicks are used such as 
"zero resistance' or tricked out 
“rings," just pure hardcore ignition. 
Available for both single and dual 
tower systems. Ideal for your 
Charger. Challenger or Dodge Ram 


2808 Bwm Dim - Oapl -W 
Uunplut IN 3813? 

PIMM 901 388-578? 
fv 901-396-5783 
mm Pwltx wmuMOulHtotAofi com 




AND 1000 5 OF OTHER PARTS 
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PARTS & STUFF 


Oil-Filter Relocation Kit 

Hamburger’s Performance Products // 562.921.0404 

HamburgersPerformance.com 

Make oil changes quick and easy with Hamburger's Performance's new billet oil-filter 
relocation kit. These kits come with all the required equipment to mount your oil filter in 
a more accessible area. Kits are available for modern and classic cars, trucks, and SUVs 
and with single and dual filter bases. Included in each kit are a billet oil-filter bypass 
adapter, remote filter base, aluminum AN fittings and high-pressure/high-temperature 
Gates oil lines. 

Price: $90.21 for single, $114.84 for dual-filter bases 




G^olibr Edition 
12 Volt D*or 0*ndlrft- 


67 69 Cur bed CMitrvFicblid 
BukcfChJtch P»di 


877-469-7440 • LOKAri.COM 

© 2014 Lokar, Inc. 


Avert Slipping 
and Broken 
Belts 

VMP// 321.206.9369 

VMPtuning.com 

Slipping and broken belts can be a thing of the 
past with VMP's new heavy-duty tensioners. 
These tensioners are available for 2007-2014 
Shelby 5.4L75.8L and 2011-2015 Mustang GTs 
with TVS superchargers. For optimal power, your 
'Stang’s tensioners need to be able to handle the 
power and function properly, that’s why VMP 
tensioners guarantee 20 percent more tension 
strength than stock tensioners. For Shelbys, VMP 
offers billet-aluminum tensioners with 75mm 
idler or 90mm idlers. For the supercharged GTs, 
tensioners are compatible with stock six-rib and 
VMP's eight-rib conversion. 

Price: $399 



Award-Winning 

Cupholder 

All American Billet // 844.245.5381 

AUAmericanBillet.com 

All American Billet presents its billet cupholder, 
winner of the 2015 Global Media Awards at SEMA. 
These cupholders are produced to be easily 
installed in or under the dash and are equipped 
with a spring-loaded mechanism that makes 
them simple to use. They’re machined from 
billet aluminum and are available in a polished 
or machine finish. Each cup hole is 3 inches in 
diameter. 

Price: $139.95 for machined finish, $149.95 
for polished finish 




Quickest-Responding Wideband 

AEM // 310.484.2B22 1 I AEMelectronics.com 

The new AEM X-Series wideband UEGO air/fuel-ratio sensor controllers feature AEM's unique X-Digital technology, 
which grants these controllers rapid ability to read and report values. Each air/fuel-ratio sensor controller gauge 
measures Z/k inches in diameter and includes a modern faceplate. A black bezel and black faceplate for fuel and 
Lambda is standard, but an optional silver faceplate with white dual-faced fuel and Lambda faceplate is available. 
All controllers are weather-resistant and have a low-profile enclosure with status LEDs. 

Price: $274.43 


Full-Vehicle 

Suspension 

Kits 

QAl // 800.721.7761 // QAl.net 

Improve your vehicle's handling or drag racing 
with QAl's complete suspension kits. These kits 
are available to improve cornering or straight- 
line performance in three performance levels. 
Compatible platforms include GM, Ford, and 
Mopar. Depending on the desired level and 
application, kits can include shocks or struts for 
front and rear, K-members, control arms, sway 
bars, trailing arms, and all the required hardware. 
QAl also offers the parts individually in case you’re 
building your ride in stages. 

Price: Depends on application and level 





WmKGtt Brand 

Racing Fuel 


FROM STREET TO STRIP 
and ALL POINTS IN RETWEEN 

“Nothing beats Rockett Brand® Racing Fuel 
for power and performance!” 

Rockett Brand 9 Racing Fuel is recognized for 
formulating the most technologically advanced 
racing fuels on the market today. It is the only 
racing fuel backed by 60+ years of fuel formulating 
experience, professional technical and engineering 
support, and uncompromising product quality. 
Our promise to the racing community has been 
simple and consistent; make the best fuels on the 
market and stand behind what we produce 100%. 
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(800) 345-0076 www.rockettbrand.com 




Buy FDA-Approved Viagra, Cialis 
plus more Brand Medication Online! 


Networking 
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by Phone’ (800-539-1 956) 
“ " Mobile Device! - ^ 
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100% Retro 


• Safe • Secure • Discreet 


WARM HER 
HEART 



Valentine’s Day Delivery Guaranteed! 

Be original this year and send her The Creative 
Alternative to Flowers’ - a Bear-Gram* gift! 
Over 100 Bears to choose from, each delivered 
with gourmet chocolate and a card with your 
personal message in our famous gift box. 

SHE’LL LOVE IT! 

■T M VermontTeddyBear.com 

^§$M.800.829.BEAR 



\yqurs -» 
Today! 


(Online Only - Lower 48 states) 


Restoration & Performance Parts for 
GM, Ford & Chrysler Muscle Cars 


1 - 800 - 932-7663 

© 2016 YEARONE 
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TO ADVERTISE IN THIS SECTION CALL 310-531-9881 
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Mopar Bulck 
Firebird 


FHDEr\IIX 

SRHPHIX 

“Any Decal, Any Car, Any Year I" 


Dodge 
El Cemino 


Che ve lie 
Plymouth 


Pontiac Camaro rl 

Engine Decals Mustang * Ford 


Custom Flame 

. r ,4 more.. 
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MrromiTiofr 


800.941.4550 

www.PhoenixOraphix.com 
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WHERE IT ALL BEGAN 

HOTROO.COM 



MONDELLO 

m WORLDS LARGEST rruruJodurcr m) <J«str butcr 
of (HdinobOe VE performance engine parts 1964 to 
1990 Serving tv industry mci 1959 * 

• Street Strip AM Out Competition 

• Parformonco Odcmobi o Engrxw 

• Parformarv:;* Products & Accessor 

• Pertormence CySndar H aa rtt - Al 

• Edetoocn Atummum Performer RPM Otdt Meoca 

• Custom Flywheels 4 RexpMes - AM En ginse 

• 96 Page Parts Catalog (90 00 U S ) 

• OttsmobJe V8' Techmcet Reference MvxmM (%2t U S ) 

MONDELLO PERFORMANCE PRODUCTS, INC. 

1103 Parc nodes St • Paso Robles CA 93aa« 
(805) 237-8808 * www mondeiotwter com 

OLDSMOBILE 




W Everything to install 

H an LS based engine 

in your car or truck. 

Conversions mm 


10% 


Designed 
and Built in 



Weather 


Automotive Accessories 


Laser Measured 

FloorLiner™ 


Available in Black, Tan and Grey 
for over 900 Applications 

WeatherTech.com • 800-441-6287 

£sg= arm 

M = U 

For US Customers : For Canadian Customers : For European Customers : 

WeatherTech.com WeatherTech.ca WeatherTechEurope.com 

©2015 MacNeil IP LLC 


MEMBER ONLY CONTENT 
VIP EXPERIENCES 
EXCLUSIVE DISCOUNTS 
AND MUCH MORE! 


BECOME A MEMBER TODAY! CLUB. 










MODERN TANKS tor MUSCLE CARS 


Introducing on affordable solution to fuel your modern powered muscle cart 

No cutting or drilling needed JUST BOLT IT IN AND RUN! 


Available for: 

67-69 Comoro. '68-72 Nova 
64- 72 (hevtlle and E (amino and more 


■ Kareaad pump module a ltd sending unit hr proper tlearonre 

■ Lola model httery rifle gasket end ledt nng osremblp 

• Modified tenters lor added eihausl clearance 

• Anile He with dud tamer pitkupr 


RestoMod 


hr K?lr k A 


Opticna Itilltl cLmnum pump ru4i.li o<c*ph 
dual (urrpi and 8 0 nng fittings 

7 

% a «* 


RestoModTanks.com 

915-760-4388 


SAVE TIME, MONEY w. 

AND AGGRAVATION! JVlMHUHf$$ 


REREORMA MCE 


rjdilmlnj j 
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Call Us OR Visit Us Online 

888-729-9070 / marc h perform a ncE.com/3 


THE BEST JUST GOT BEnER. 

HOT. NEW. PRODUCTS.' 


REDUCE UNDER-HOOD TEMPS 
INCRERSE HORSEPOWER 
HhTECH RPPERRRNCE 


CRMON FIBER EXHAUST PlflTKIUM EMU! 

IRSUUmRGWWP ■SUTNWM 

#11042 ^ #11062 

CALL 419-962-4556 or VISIT ThermoTec.com 
for a FREE CATALOGI 


Stealth Audio 
Solutions! 



Secretaudio 

SRMS 

RF Remote controls 
all functions; AM/ FM, 
USB, Pod, Satellite, 
CD, 2 00 watts 


integrity of your 
vehicle with a 
new car sound! 


custom 

autosound visit Our Website 

custom-autosound.com 

1 -800 88-TUNES 




WHERE THE ACTION IS! 


[Check us out on You IT ft ' J 
www.youtube.com/MotorT rend 








TO ADVERTISE IN THIS SECTION CALL 310-531-9881 




_ Or does it? High-quality products at low, low 
* vT‘ P r ' ces are always in vogue at Sawblade.com. 
) jO | Check out these really cool deals. 

14" Steel Cutting Chop Saw 
Evolution TCT 10" Steel Cutting Saw Blade 
Trajan 1 25 Portable Band Saw 


Trajan 7” x 12" Metal Cutting Band Saw 


SAWBLADE«C>M' 



Make Love 
PEUCIOUfl 

Indulge your Valentine with gourmet 
brownies. Pure bliss in every bite. 






PERMANENT LIFETIME ENLARGEMENT? 

Dr. Brass advises erection size can be 3 inches bigger, stay harder and can have 
enlargement for a lifetime when you continue to take PRO+PLUS PILLS. 

PRO+PLUS Ultimate • Men of any age can achieve the highest success 
rate in 2-3 months. Does not contain Yohimbe and L-Arginine. 

PRO+PLUS Advanced • Maximum results in 3 to 4 months for men 18-45. 

PRO+PLUS Xtreme for immediate erections. Effective up to 12 hours. 

MyTmax testosterone booster. Powerful herbal formula can increase sexual energy. a 
Add PRO+PLUS ACCELERATOR LIQUID to any 

Pto-Pl-.- F oi inula See arc *ee the tenets immediately. i- m Brenda, My boyfriend uses the | 

Credit Car dOfders Anytime -24/7 ^ , 

1 - 800 - 378-4689 

1-818-342-2028 • 9 am-5 pm PST (M-F) Se Habla Espanol 

More Free Specials: WWW.ProPlusMedical.COtn 
Mail Payment to: Avid Pro Medical Dept. 63H5A www.AvidProMedical.com 
I 18720 Oxnard St., Suite 103, Tarzana, CA 91356 


Who! a dinar a nc a 
3 inches makes 




Pro+Plus Pills 


MYTMAX Advanced Ultimate 

Can gain up to Can gain up to 
50% in length & 50% in length & 
width. width. 



30 Days plus 30 Days FREE 

$45 

IQ $60 

□ $80 

$ 

60 Days plus 60 Days FREE 

^ $80 

Q $110 

□ $140 

$ 

180 Days plus 180 Days FREE 

J $150 

ID $210 

□ $240 

$ 


PRO+PLUS XTREME -48 Capsules $48.75 each $ 

PRO+PLUS LQ ACCELERATOR LIQUID $25.00 each $ 

SEXCITER LIQUID to Excite Women $25.00 each $ Shipping, Rush Service and Insurance $20.00 VALUE ONLY 

ATTRAPT-A-MATF Phprnmnnp tn Attract Wnmpn $25 00 parh t For resu ^s Dr. Brass recommends 1 year Total Enclosed 

A" KAU i a MAI t rneromone to Attract women *zo.uu eacn a. supp|y t0 reach your Maximum potential 

idividual results may vary. These statements have not been evaluated by the FDA. This product is not intended to diagnose, treat, cure or prevent any disease. 


$ 14.95 

$ I 

V028B . 
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Breakin’ the Law. Or the Ladder. 



I’m really interested to see 
how the walls of traditional 
drag-racing formats are getting 
wreckin’ -balled these days. The 
drags offer a simple concept: two 
cars leave the starting line and 
the one that gets to the finish line 
first wins. This has been warped 
quite a bit along the way. Per- 
haps the most well understood 
variation is the handicapped 
bracket-racing format invented 
by Byron Dragway s Ron Leek 
in the mid-1970s, and the most 
misunderstood are the various 
contortions of class indexing 
and handicapping within the 
NHRA Sportsman ranks. Out- 
side of the big-time sanctioning 
bodies, common variants have 
included index racing (example: 
the racer closest to 12.00 seconds 
wins) and Open Comp (pro- 
tree bracket racing with a fixed 
dial-in). 

Variations to the traditional 
competition ladder have also 
shown up. In the early 1970s, 
“Chicago-style” racing had 
match racers running a few 
rounds of competition, then 
the two quickest cars were 
the ones in the final. In 1993, 
Johnny Hunkins and Harry 
Wojciechowski created True 
Street for Fun Ford Weekend; 
cars drove 30 miles, then made 
three back-to-back runs and the 
lowest average e.t. won. That 
was also the format of the HOT 
ROD Pump Gas Drags of the 
early 2000s. HOT ROD Drag 
Week is like the ultimate exten- 


Thing is, all of those formats 
are aged enough to be called 
old-school. The Internet gen- 
eration tends to understand 
elapsed time and mph, and can’t 
be bothered with a competi- 
tion ladder wherein the quicker 
car may not win. Either that or 
they want to see a mechanical 
bloodbath. Today’s promot- 
ers are serving it up. Anything 
smacking of Street Outlaws TV 
is winning, such as the no-prep 
and parking-lot drags that have 
stormed the country. 

Elana Scherr recently par- 
ticipated in the Red List Drags, 
wherein points are awarded for 
breaking performance barriers 
for reaction time, 60-foot, e.t., 
and mph. The scoring is baf- 
fling and impossible to follow 
from the grandstands, but the 
format means unlimited passes 
for the participants, rather than 
being ousted by losing a round 
like the old days. It rewards car 
performance more than human 
performance and has managed 
to draw a wild variety of cars. 

For months I’ve planned the 
Roadkill Nationals for low-buck 
cars — sort of a 24 Hours of 
LeMons for the quarter-mile — 
but there’s a track that beat me 
to it. Other outlines lurking 
within my computer include the 
Drag-a-Thon, a Pill It ’Till You 
Kill It event (let your imagina- 
tion run wild), and a Drifty 
Drags. 

It’s all part of the new world 
disorder in drag racing. Adapt 


BEHIND 

THE 

SCENES 

Both HOTROD, 
com and 

Roadkill.com 

are chang- 
ing back-end 
platforms soon, 
with some 
functionality 
updates, too. 

Roadkill maga- 
zine-edited 
by yours truly 
and launched 
in the summer 
of 2015— was 
nominated by 
a professional 
magazine blog 
as one of the 
top 30 new 
titles of the 
year. 

It’s Christmas 
week and I'm 
herein the 
office writing 
copy for an 
April issue. 
Weird. No won- 
der the staff 
stopped doing 
Christmas- 
issue photos in 
the mag each 
year; they'd 
have to be shot 
in September. 

Car I Most 

Wanted to 

Build on the 
Day I Wrote This 

Roadk/ffjust 
bought a 1971 
Ford F-350 
crew cab, 4x4, 
460-powered 
tow truck. I 
want it. I’d 
ditch the tow 
rig and make 
a sleeping/ 
wrenching 
setup and use it 


Best Instagram 
Pic This Month 



[Remember the Crusher 
Camaro? It’s alive and well, but 
its stock suspension (which 
has been on it even in its Faux 
Touring days) was a handling 
mess. See how it's lifting the 
inside tire? We solved it with 
QA1 suspension on an episode 
of HOT ROD Garage. 


Coming 
Next Month: 

Wing Cars, 
Heroes Lost, and 
Hellcat Swaps 


COMING 


[The General 
Maintenance is 
our bone-stock 
2015 Charger 
Hellcat dis- 
tressed to look 
like our beater 
General May- 
hem ’68. Why? 
Just because. It 
ran low-lls, not 
quick enough 
for the glut 
of hopped-up 
Hellkittiesat 
the Red List 
Drags. 


sion, requiring 1,000 miles and 
five different race days. 


and survive! 

>H0TR0D,CC; David-Freiburger 




as a push truck 
for El Mirage. 
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Continental Tire. 

For what you do. 

CONTINENTALTIRE.COM 


(ontinentali 

The Future in Motion 

Make a quick 
getaway. 




